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Scientists rejuvenate stem cells in the aging brain of mice



Regenerative medicine

Date:
March 1,2019

Source:
University of Luxembourg

Summary:
Scientists have been able to rejuvenate stem cells in the brain of aging mice. The
revitalized stem cellsimprove the regeneration of injured or diseased areas in the brain of
old mice. The researchers expect that their approach will provide fresh impetus in
regenerative medicine and facilitate the development of stem cell therapies.
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Scientists from the Luxembourg Centre for Systems Biomedicine (LCSB) of the University of
Luxembourg and from the German Cancer Research Center (DKFZ) have been able to rejuvenate

stem cells in the brain of aging mice. The revitalized stem cellsimprove the regeneration of injured



or diseased areasin the brain of old mice. Theresearchers expect that their approach will provide

fresh impetus in regenerative medicine and facilitate the development of stem cell therapies.

Credit: University of Luxembourg

Scientists from the Luxembourg Centre for Systems Biomedicine (LCSB) of
the University of Luxembourgand from the German Cancer Research Center
(DKFZ) have been able to rejuvenate stem cells in the brain of aging mice.
The revitalised stem cells improve the regeneration of injured or diseased
areas in the brain of old mice. The researchers expect that their approach
will provide fresh impetus in regenerative medicine and facilitate the
development of stem cell therapies.

Their results were published today in the journal Cell. All cells making up our organs originate
from stem cells. They divide and the resulting cells develop into specific tissue cells, forming the
brain, lungs or bone marrow. With age, however, the stem cells of living organisms lose their

ability to proliferate. Many of them lapse into a permanent state of quiescence.

In order to create as accurate as possible computational models of stem cell behaviour, the LCSB's
Computational Biology Groupled by Prof. Antonio del Sol applied a novel approach. "Stem cells
live in a niche where they constantly interactwith other cells and extra-cellular components. [t is
extremely difficult to model such a plethora of complex molecular interactions on the computer. So
we shifted perspective. We stopped thinking about what external factors were affecting the stem
cells, and started thinkingabout what the internal state of a stem cell would be like in its precisely

defined niche."

The novel approach led to in a new computational model developed by Dr. Srikanth Ravichandran
ofthe Computational Biology Group: "Our model can determine which proteins are responsible for
the functional state of a given stem cell in its niche -- meaning whether it will divide or remainin a
state of quiescence. Our model relies on the information about which genes are being transcribed.

Modern cell biology technologies enable profiling of gene expression at single cell resolution."

[t was previously unknown why most of the stem cells in the brain of old mice remain in a state of

quiescence. From their computational model, the researchers at the LCSB identified a molecule



called sFRP5 that keeps the neuronal stem cells inactive in old mice, and prevents proliferation by

blocking the Wnt pathway crucial for cell differentiation.
Arejuvenation for cells

Then the long-standing expertise in neural stem cells of the collaborators at the German Cancer
Research Center (DKFZ) came in: Studying stem cells firstin a dish and then later directlyin mice,
they could experimentally validate the computational prediction. When neutralising the action of
sFRP5, the quiescent stem cells did indeed start proliferating more actively. Thus, they were
available again to be recruited for the regeneration processesin the aging brain. "With the
deactivation of sFRP5, the cells undergo a kind of rejuvenation,” del Sol says: "As a result, the ratio
ofactive to dormant stem cellsin the brain of old mice becomes almost as favourable as in young

animals."

"Our results constitute an important step towards the implementation of stem cell-based
therapies, for instance for neurodegenerative diseases," Antonio del Sol says. "We were able to
show that, with computational models, it is possible to identify the essential features thatare
characteristic of a specific state of stem cells." This approach is notlimited to studying the brain. It
can also be used to model stem cells of other organsin the body. "The hope is that this willopen

avenues for regenerative medicine," says del Sol.

Story Source:

Materials provided by University of Luxembourg. Note: Content may be edited for style and
length.
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TIGER mouse debuts as model for neurological ailments

Date:
March 4, 2019
Source:
Clemson University
Summary:
The study uses a glowing mouse to track tiny message-carriersin the brain that could

prove useful in diagnosing and treating injuries, infections or diseases.

This is a 63Ximage from a TIGER mouse brain demonstrating release of CD9-GFP (orange)
extracellular vesicles from astrocytes that are taken up by IBA1 (purple) /CD11b (white)

neuroimmune cells called microglia.



Credit: David Feliciano / Victoria Neckles

New research published today in Scientific Reports has devised a way to
track tiny message-carriersin the brain that could prove useful in
diagnosing and treatinginjuries, infections or diseases.

The study, from assistant professor David Feliciano's lab in Clemson's College of Science, uses a
glowing mouse -- appropriately dubbed the "TIGER mouse" -- to trace the movementof
information-rich particles found in bodily fluids throughout the body, called extracellular vesicles
(EVs).

The TransgenicInducible Green fluorescent protein EV Reporter (TIGER) mouse servesas one
small step for researchers toward understanding the variety of EV functions. The vesicles contain
"messages" -- in the form of short RNA sequences, or microRNAs -- that act as instructions for
intercellular communication in everything from inducing an immune response to assisting in
neuron formation. The potential functions of EVs are endless, as the instructions doled out by the

vesicles are dependenton the cellsin which they originate.

By employing the TIGER mouse, the researchers hope to more easily pinpoint these cell types that

release EVs.

"Up until this point, the most that someone could do is study EVs in cell lines, study them in vitro
or transplant them into mice and study them thatway. This way, we can study a more internal
effect that EVs have in a model system because these mice are bred with a reporter system in their

genes," said Victoria Neckles, a graduate student and first author on the study.

To generate the mouse, the researchers relied on Cre-lox recombination, a type of gene editing
that can activate or inactivate specific genes by injecting a set of geneticinstructions, called a
cassette, into a single cell of a mouse embryo. Once injected, the cassette can integrate into the

mouse's genome, and as the cells multiply, the cassette becomes one with the maturing mouse.

In Neckles' study, the researchers engineered a cassette that can cause EVs to glow greenvia a
protein called green fluorescent protein. When the TIGER mouse is mated with another mouse
that has a unique enzyme -- Cre recombinase -- then the green fluorescence is activated in the
mice's pups. The process can become more precise by mating the TIGER mouse to a Cre mouse in
which the Cre recombinase is only activated in certain cell-types, meaning only certain cells will

glow in the pair's offspring while others will not. In a third case, the researchers can control when



the cells begin to glow by supplementing the pups' diet with a drug called tamoxifen, which turns
on the fluorescence. While the change isn't visible to the naked eye, the florescence can be seen by

photographing the mouse pups with a fluorescent scanner or an ultraviolet flashlight.

"The utility of this is that instead of having a pea soup oflots of different things, you have
individual components that are labeled, and we know where they came from," Feliciano said. "The
reason that's important is because it allows us to see how different cells contribute in different

physiological or pathophysiological states."

Previous research in the Feliciano lab found that extracellular vesicles are released by neural stem
cells and then taken up by microglia, the immune cells of the central nervous system thatare the
first line of defense against infection, damage or inflammation in the brain. That study signified
that extracellular vesicles could potentially be engineered to direct microglia to diseased or

damaged portions of the brain, where they could aid in the immune response.

With the developmentofthe TIGER mouse, Neckles was able to uncover another cell-type that
releases EVs: astrocytes, the glial cells of the brain and spinal cord that pass nutrients, maintain

ion balance and repair nervous system injuries, among other functions.

"What we figured out using the mouse s that the astrocytes release EVs thathelp the microglia
mature," Neckles said. "We don't know the precise mechanism by which this occurs, but thanks to
the mouse, we can identify at least a few different sources of EVs and interpret how they function

differently."

The significance of this work, Feliciano says, is to generate an "atlas" that could aid in the diagnosis

and treatment of a variety of diseases.

"If you have a cell type, and you know how it is changing in any disease and how the EVs that it
releases change, then you basically have an atlas -- a map of information for each vesicle for each
source," Feliciano said. "So, somebody comes into the clinic, and they have a certain disease with
certain symptoms. You could imagine taking their vesicles from a blood sample, and you basically
have a barcode or a fingerprint that matches our knownbarcodes. And we could say, 'This looks

like a lot of astrocyte EVs, alot of sick EVs.' And we could diagnose disease based on that."

After five years since the study's conception, and after thoroughly vetting every piece of data to

develop a transgenic mouse, Feliciano says his teamis in a regrouping phase.



"Now that we've figured things out, we get to ask, 'What do we wantto study the most? We have
the tool that nobodyhas, so what question is the most important question thatwe can answer and

contribute to?" Feliciano said.

"The goal is to help everybodyreach their goals. When everybody wins, you win. Now, other labs
that study EVs can benefit from this tool," he added.

Story Source:

Materials provided by Clemson University. Note: Content may be edited for style and length.
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Scientists identify genetic factors that may cause some

people to become obese
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Date:
March 6,2019
Source:
Rockefeller University
Summary:
New research on leptin, a hormone that regulates appetite, reveals a previously unknown
mechanism that maybe responsible for atleast 10 percent of obesity cases. The findings

could help identify individuals with treatable forms of the condition.

FULL STORY

Obesity is a major public-health problemin the United States and around the
world, with an estimated 650 million people suffering from the condition.
One of the biggest challenges of this ever-worsening condition is figuring out
why people become obese in the first place, and why some people are more
vulnerable to obesity than others.

Now, scientists at The Rockefeller University and collaborators have identified a genetic
mechanism that mayplay arole in atleast 10 percentofall obesity cases. The findings, which
could help identify individuals with treatable forms of the condition, shed new light on the biology
ofthe hormone leptin, which is produced in fat cells and controls hunger. The amount ofleptin in
the bloodstream, and how the brainresponds to it, help determine how much weight a person will

gain.

The scientists report this week in Nature Medicine that,in mice, alterations in the cellular
machinery that regulates leptin production can lead to a form of obesity treatable with leptin
therapy. Evidence from human genetics studies further suggests that a similar mechanism may

contribute to obesity in a subset of patients.
How leptin is finetuned

Discovered 25 yearsago by Rockefeller scientist Jeffrey M. Friedman, the Marilyn M. Simpson
Professor, leptin has been the subject of many thousands of studies exploringits structure and

function. "We've learned a lot about leptin," says Olof Dallner, research associate and lead author



ofthe new report, "but we didn't actually understand the basic biology of what regulates the leptin

gene."

The gene coding for the leptin hormone is regulated by adjacent DNA sequences and regulatory
factors that turn the gene on in fat cells, and that also controls the amount of leptin beingmade. As
they explored this process, Dallner and his colleagues zeroed in on one of these regulatory factors,
called along non-coding RNA, or IncRNA, which they identified together with colleagues at the

University of Pennsylvania.

When the researchers engineered mice without this specific IncRNA and fed them a high-fat diet,
the mice became obese, but their fat cells produced significantly lower amounts of leptin. This
unusual finding suggested to the scientists that the leptin gene could not express normal levels of
the hormone without the IncRNA to helpitalong.In comparison, a group of unaltered control mice

fed the same diet gained weight and produced the expected amount of leptin.

Moreover, when theselow-leptin mice were treated with injections of leptin, they lostweight-- in
other words, the hormone essentially cured them. And that, the researchers say, raises the exciting
possibility that some humans whose obesity is caused by a similar genetic anomaly could also lose
weight with leptin therapy. (A pharmaceutical form ofleptin was approved by the U.S. Food and
Drug Administrationin 2014.)

The fact that there may be obese people with such potentially leptin-curbing mutations was
suggested by analyzing data from a large study, known asa genome-wide association study
(GWAS), thatincluded the complete genetic profiles of more than 46,000 people. Together with
collaborators at the Mount Sinai School of Medicine, the Rockefeller team found that people with

alterations in the humanversion of the IncRNA had lower leptin levels.
A potentially-treatable subtype of obesity

The number of obese people whose disease may be the resultofthe dysregulation of the leptin
gene is not known, Dallner says, but there is reason to believe it could contribute to as many as 10

percent of all obesity cases.

For Dallner, who spent the better part of nine years working on the project, the heterogeneity of
the obese population -- the fact that different people are obese for different reasons -- is the most
interesting takeaway from the research. "The important part for me is that we set out to study the
leptin gene in mice, and we ended up concluding that different mechanisms can cause obesity in

humans," he says.



Most obese people, he explains, become resistant to leptin (which would normally curb their
appetites) because they have a lot of fat. Fat cells produce high amounts ofleptin and, as the

hormone accumulates, the brain appears to stop responding to it.

"Butthere is alarge subset of humans who are obese and still are relatively low in leptin,” Dallner
says. "We now think that many of them may have these or similar gene variants that affect the
expressionofthe leptin gene. This gives themlessleptin from an early age, making them a little bit

hungrier than everyone else."

These people remain sensitive to the hormone, however, and early clinical studies have shown
that obese people with low leptinlevelsdo in factlose a significant amount of weight when treated

with leptin. But the possible mechanisms underlying such cases were not understood, until now.

Dallner says that while the exactinterplay between IncRNA and the leptin gene remains unclear,
there is no doubt that the two are connected. "When we studied the IncRNA, we realized it was
completely co-regulated with leptin. It's expressed where leptin is expressed. Whenleptin is down
the IncRNA is down, and vice versa. That wasreally the key moment, when I saw that and thought,

'Something is really going on here."

Story Source:

Materials provided by Rockefeller University. Note: Content may be edited for style and length.
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Scientists engineer mouse 'smart house' to study

behavior

Date:
March 7,2019
Source:

The Francis Crick Institute
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Summary:
Researchers have developed a 'smart house' for mice, that allows them to study the

animals' behavior with minimal disturbance for periods of up to 18 months.

FULL STORY

Autonomouse.

Credit: Andrew Erskine

Researchers at the Francis Crick Institute have developed a 'smart house' for
mice, that allows them to study the animals' behaviour with minimal
disturbance for periods of up to 18 months.

The 'Autonomouse’ system improves animal welfare whilst simultaneously enhancing the
efficiency and reliability of research findings. The team of scientists and engineers behind it have
openly published the design and software of the systemin PLOS ONE so that otherlabs can build

their own.

"We want to understand how the brain works, and for that we need to measure behaviour,"

explains Andreas Schaefer, Group Leader at the Crick who led the project. "In mice, this is normally



done in a very manual and laborious way, which limits the amount of questions we can ask.So we

thought ofa more efficient way of doing this by getting animals to train themselves."

In Autonomouse, groups of mice live together in an enriched environment with running wheels,
ladders and unlimited access to food and water. Each mouse is tagged with a unique microchip --
like those used for household pets -- so that researchers can carefully monitor its activity levels,

weightand water consumption.

The microchip alsoactsas an ID pass to access training: When a mouse enters the training room, a
door closes behind it, temporarily preventing other mice from entering while it carries outa
learning task for a reward. Data from the learning task is automatically recorded, and linked to the

unique mouse ID.

"Working with an unstressed, group-housed cohort of mice that train themselves at the time of
day that suits them, without the intervention of researchers over long periods of time, makes our

experiments better and more efficient," says Andreas.

People from the Crick's Biological Research Facility, Mechanical Engineering, Electronics and the
Making lab, who helped create this system were recently awarded a Crick prize for improving

animal welfare.

Story Source:

Materials provided by The Francis Crick Institute. Note: Content may be edited for style and
length.
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With single gene insertion, blind mice regain sight

Opsins make 'blind’ cells light-sensitive; potential human treatment
within three years

Date:
March 15,2019
Source:
University of California - Berkeley

Summary:


https://www.sciencedaily.com/releases/2019/03/190315095808.htm

People leftblind by retinal degeneration have one option: electronic eye implants.
Neuroscientists have now developed an alternative: gene therapy that, in tests, restored
vision in blind mice. A gene for green opsindelivered via virus gave blind mice enough
sight to discern patterns on an iPad at a resolution sufficient for humans to read. Given
existing AAV eye therapies already approved, this new therapy could be ready for clinical

trials in three years.

FULL STORY

Intraocular AAV Delivery

Intravitreal vs. subretinal injection
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Adeno-associated viruses (AAV) engineered to target specific cells in the retina can be injected

directly into the vitreous of the eye to deliver genes more precisely than can be done with wild

type AAVs, which have to be injected directly under the retina. UC Berkeley neuroscientists have

taken AAVs targeted to ganglion cells,loaded them with a gene for green opsin, and made the

normally blind ganglion cells sensitive to light.

Credit: John Flannery, UC Berkeley



It was surprisingly simple. University of California, Berkeley, scientists
inserted a gene for a green-lightreceptor into the eyes of blind mice and, a
month later, they were navigating around obstacles as easily as mice with no
vision problems. They were able to see motion, brightnesschanges over a
thousandfoldrange and fine detail on an iPad sufficient to distinguish
letters.

The researchers say that, within as little as three years, the gene therapy -- delivered via an
inactivated virus -- could be tried in humans who'velost sight because of retinal degeneration,
ideally giving them enough vision to move around and potentially restoring their ability to read or

watch video.

"You would inject this virus into a person's eye and, a couple months later, they'd be seeing
something," said Ehud Isacoff, a UC Berkeley professor of molecular and cell biology and director
ofthe Helen Wills Neuroscience Institute. "With neurodegenerative diseases of the retina, often all
people try to do is halt or slow further degeneration. But something that restores an image in a few

months -- itis an amazing thing to think about."

About 170 million people worldwide live with age-related macular degeneration, which strikes
one in 10 people over the age of 55, while 1.7 million people worldwide have the most common
form of inherited blindness, retinitis pigmentosa, which typically leaves people blind by the age of
40.

"I have friends with no light perception, and their lifestyle is heart-wrenching," said John Flannery,
a UC Berkeley professor of molecular and cell biology who is on the School of Optometry faculty.
"They have to consider what sighted people take for granted. For example, every time they go to a
hotel, each roomlayout is a little different, and they need somebody to walk them around the
room while they build a 3D map in their head. Everyday objects, like a low coffee table, canbe a
falling hazard. The burden of disease is enormous among people with severe, disabling visionloss,

and they may be the first candidates for this kind of therapy."

Currently, options for such patients are limited to an electronic eye implant hooked to a video
camera that sits on a pair of glasses -- an awkward, invasive and expensive setup that produces an
image on the retina that is equivalent, currently, to a few hundred pixels. Normal, sharp vision

involves millions of pixels.



Correcting the genetic defect responsible for retinal degeneration is not straightforward, either,
because there are more than 250 different genetic mutations responsible for retinitis pigmentosa
alone. About 90 percent of these Kkill the retina's photoreceptor cells -- the rods, sensitive to dim
light, and the cones, for daylight color perception. But retinal degeneration typically spares other
layers ofretinal cells, including the bipolar and the retinal ganglion cells, which can remain

healthy, though insensitive to light, for decades after people become totally blind.

In their trials in mice, the UC Berkeley team succeeded in making 90 percent of ganglion cells light

sensitive.

[sacoff, Flannery and their UC Berkeley colleagues will report their success in an article appearing

online March 15 in Nature Communications.
"You could have done this 20 years ago’

To reverse blindness in these mice, the researchers designed a virus targeted to retinal ganglion
cells and loaded it with the gene for a light-sensitive receptor, the green (medium-wavelength)
cone opsin. Normally, this opsin is expressed only by cone photoreceptor cells and makes them
sensitive to green-yellowlight. When injected into the eye, the virus carried the gene into ganglion
cells, which normally are insensitive to light, and made them light-sensitive and able to send

signals to the brain that were interpreted as sight.

"To the limits that we can test the mice, you can't tell the optogenetically-treated mice's behavior
from the normal mice without special equipment,"” Flannery said. "It remains to be seen what that

translates to in a patient.”

In mice, the researchers were able to deliver the opsins to most of the ganglion cellsin the retina.
To treathumans, they would need to inject many more virus particles because the human eye
contains thousands of times more ganglion cells than the mouse eye. But the UC Berkeley team has
developed the means to enhance viral delivery and hopes to insert the new light sensor into a
similarly high percentage of ganglion cells, an amount equivalent to the very high pixel numbers in

a camera.

[sacoffand Flannery came uponthe simple fix after more than a decade of trying more
complicated schemes, includinginsertinginto surviving retinal cells combinations of genetically
engineered neurotransmitter receptors and light-sensitive chemical switches. These worked, but
did not achieve the sensitivity of normal vision. Opsins from microbes tested elsewhere also had

lower sensitivity, requiring the use oflight-amplifying goggles.



To capture the high sensitivity of natural vision, Isacoff and Flannery turned to the light receptor
opsins of photoreceptor cells. Using an adeno-associated virus (AAV) that naturally infects
ganglion cells, Flannery and Isacoff successfully delivered the gene for a retinal opsin into the

genome ofthe ganglion cells. The previously blind mice acquired vision thatlasted a lifetime.

"That this system works is really, really satisfying,in part becauseit's also very simple," Isacoff

said. "Ironically, you could have done this 20 years ago."

[sacoffand Flannery are raising funds to take the gene therapy into a human trial withinthree
years. Similar AAV delivery systems have been approved by the FDA for eye diseasesin people

with degenerative retinal conditions and who have no medical alternative.
It can't possibly work

According to Flannery and Isacoff, most people in the vision field would question whether opsins
could work outside their specialized rod and cone photoreceptor cells. The surface ofa
photoreceptoris decorated with opsins -- rhodopsin in rods and red, greenand blue opsinsin
cones -- that are embedded in a complicated molecular machine. A molecular relay -- the G-protein
coupled receptor signaling cascade -- amplifies the signal so effectively that we are able to detect
single photons oflight. An enzyme system recharges the opsinonce it has detected the photon and
becomes "bleached." Feedback regulation adapts the system to very different background
brightnesses. And a specialized ion channel generates a potent voltage signal. Without

transplanting this entire system, it was reasonable to suspectthat the opsin would not work.

But Isacoff, who specializes in G protein-coupled receptors in the nervous system, knew that many
ofthese parts existin all cells. He suspected that an opsin would automatically connect to the
signaling system ofthe retinal ganglion cells. Together, he and Flannery initially tried rhodopsin,

which is more sensitive to light than cone opsins.

To their delight, when rhodopsin was introduced into the ganglion cells of mice whose rods and
cones had completely degenerated, and who were consequently blind, the animals regained the
ability to tell dark from light -- even faint room light. But rhodopsin turned out to be too slow and

failed in image and object recognition.

They then tried the green cone opsin, which responded 10 times faster than rhodopsin.
Remarkably, the mice were able to distinguish parallel from horizontal lines, lines closely spaced

versus widely spaced (a standard human acuity task), movinglines versus stationary lines. The



restored vision was so sensitive that iPads could be used for the visual displays instead of much
brighter LEDs.

"This powerfully brought the message home," Isacoff said. "After all, how wonderful it would be
for blind people to regain the ability to read a standard computer monitor, communicate by video,

watch a movie."

These successes made Isacoff and Flannery want to go a step farther and find out whether animals
could navigate in the world with restored vision. Strikingly, here, too, the green cone opsin wasa
success. Mice that had been blind regained their ability to perform one of their most natural

behaviors: recognizing and exploring three-dimensional objects.

They then asked the question, "What would happenifa person with restored vision went outdoors
into brighter light? Would they be blinded by the light?" Here, another striking feature of the
system emerged, [sacoff said: The green cone opsin signaling pathway adapts. Animals that were
previously blind adjusted to the brightness change and could perform the taskjustas well as
sighted animals. Thisadaptation worked over a range of about a thousandfold -- the difference,

essentially, betweenaverage indoor and outdoor lighting.

"When everyone says it will never workand that you're crazy, usually that means you are onto
something," Flannery said. Indeed, that something amounts to the first successful restoration of
patterned vision using an LCD computer screen, the first to adapt to changes in ambientlight and

the first to restore natural object vision.

The UC Berkeley team is now at work testing variations on the theme that could restore color

vision and further increase acuity and adaptation.

The work was supported by the National Eye Institute of the National Institutes of Health, the
Nanomedicine Development Center for the Optical Control of Biological Function, the Foundation

for Fighting Blindness, the Hope for Vision Foundation and the Lowy Medical Research Institute.
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Healthy fats improve nerve function in obese mice

Data supportfurtherinvestigation of diets rich in monounsaturated
fats as potential treatment for common diabetes complication

Date:
March 18,2019
Source:
Society for Neuroscience
Summary:
Swapping dietary saturated fats for monounsaturated fats reverses nerve damage and

restores nerve function in male mice, finds new preclinical research. These data support



further investigation of dietsrich in healthy fats as a potential treatment for the nerve

damage that occurs with diabetes, known as diabetic neuropathy.

FULL STORY

Swappingdietary saturated fats for monounsaturated fatsreverses nerve
damage and restores nerve function in male mice, finds new preclinical
research published in /Neurosci. These data support furtherinvestigation of
diets rich in healthy fats as a potential treatment for the nerve damage that
occurs with diabetes, known as diabetic neuropathy.

Type 2 diabetes is associated with high-fat diets characterized by large amounts of saturated fats.
In contrast, monounsaturated fatty acid-rich diets have been shown to have health benefits.
Professor Eva Feldman and colleagues at the University of Michigan investigated how these two
types of fats affect the progression of diabetic neuropathy, the most common complication of

diabetes.

The researchers found switching mice from a saturated fat-based diet to a diet rich in
monounsaturated fats derived from sunflower oil restored and protected nerve function in obese
mice. Studying the beneficial effects of monounsaturated fats in sensory dorsal root ganglion

neurons showed the intervention helped the cells maintain normal energy production.

These results suggest that interventions targeting dietary fats may provide a new therapeutic

avenue for the treatment of diabeticneuropathy.
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'Inflamm-aging’ causes loss of bone
healing ability in the elderly

by NYU Langone Health

Pictured is bone near a fracture, with marrow full of red blood cells

at the bottom, healthy bone on top of that (tan), and new bone
(green) and cartilage (dark blue) in the upper layer. Credit: NYU
School of Medicine

Increases in chronic inflammation—not the passage of time—is the
main reason why injured bones do not heal as well with age. This is
the finding of a study in mice and humans published March 18 in the
Proceedings of the National Academy of Sciences (PNAS).


http://nyulangone.org/

The results revolve around the known breakdown, due to wear and
tear, of the protein machines and large molecules necessary for the
life of human cells, the remnants of which trigger the immune
system. First studied in its role in destroying invading microbes, this
system also can react to the body’s own proteins to cause
inflammation, a response that fights infection at the site of injury and

transitions into the healing process.

The current study explains how this age-driven increase in immune
signals diminishes the ability of stem cells—essential ingredients in
bone repair—to multiply. This results in a smaller number of stem
cells in the aged skeleton, say the study authors, and compromises
their ability to help make new bone after a fracture. The research
team also restored skeletal stem cell number and function by

treating aging mice with an anti-inflammatory component of aspirin.

“Our results argue that age-associated inflammation—called
‘inflamm-aging’ - is the culprit in the decline in the number and
function of the skeletal stem cells that enable bones to heal,” says
senior study author Philipp Leucht, MD, assistant professor in the
departments of Orthopedic Surgery and Cell Biology at NYU School

of Medicine.

Diseases that weaken the skeleton are among the most common
impairments in the United States, with one report estimating that
more than three of every five injuries are to the musculoskeletal
system. While seldom fatal, bone fractures greatly diminish quality
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of life, say researchers—and more so with advanced age, when some

fractures never heal.

It’s Not the Years

The current study is based on the observation in human patients that
stem cell number in the bone marrow significantly declines with
increasing age, and that fractures take longer to heal as the stem cell
number drops. The research team then moved to mouse models to

explore the related mechanisms.

The researchers found that exposing stem cells from young mice to
the blood serum of the older mice made their stem cells four times
less likely to divide and multiply, an irreversible state called
senescence. Past studies had also shown that senescent stem cells

send signals that encourage inflammation in a vicious circle.

Specifically, the team found that exposing stem cells from young
mice to blood serum of older mice indirectly activated the key
immune-related protein, NFkB. As a known centerpiece of the
immune response, NFkB interacts with DNA to turn on several pro-
inflammatory genes. Experiments revealed that this protein’s signals

cause skeletal stem cells to stop multiplying.

Furthermore, treatment over time with sodium salicylate, an
ingredient in aspirin, repressed NFkB signals and related aged-

induced chronic inflammation, increasing the number and bone-
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healing contribution of skeletal stem cells. Further experiments
revealed that anti-inflammatory treatment changed the action of
thousands of genes in the stem cells, restoring them to a genetic

profile seen in young skeletal stem cells.

“These results suggest that it is inflammation, not chronological age,
that hinders bone healing in the elderly,” says first study author
Anne Marie Josephson, a graduate student at NYU School of
Medicine. She says an obstacle to the translation of the findings into
future treatments is that rejuvenating bone stem cells with anti-
inflammatory drugs just after a bone fracture would also block the

acute inflammation that is necessary for successful bone healing.

This suggests, she says, that a more immediate application may be to
use anti-inflammatory drugs to build up stem cell pools, not after
bone breaks, but during the weeks before elective orthopedic
surgeries like hip or knee replacements. In these cases, anti-
inflammatory drugs would be used leading up to a surgery, but then
be cut off just before to make way for the acute inflammation
necessary to normal healing.

In addition, the genetic results suggest signaling pathways that might
be targeted by future drug treatments to lessen age-related, chronic
inflammation on stem cells without compromising the type of

inflammation that quickly follows bone injury.
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xplore further

nflammation signals induce dormancy in aging brain stem cells

More information: Anne Marie Josephsonel al,, "A“e-related inflammation triggers
skeletal stem/progenitor cell dysfunction,” “NAS (2019).

www.pnas.org/cgi/doi/10.1073/pnas.1810692116
Provided by NYU Langone Health
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Anti-TB drugs can increase risk of TB re-infection

Treatmentleads to changes in gut bacteria, compromising immunity

Date:
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March 22,2019

Source:
McGill University

Summary:
Current treatments for tuberculosis (TB) are very effective in controlling TB infection
caused by Mycobacterium tuberculosis (Mtb). They don't, however, always prevent
reinfection. Why this happens is one of the long-standing questionsin TB research. A team

of scientists may have found the answer... in the gut.

FULL STORY

Currenttreatments for tuberculosis (TB) are very effective in controlling TB
infection caused by Mycobacterium tuberculosis (Mtb).They don't, however,
always preventreinfection. Why this happensis one of the long-standing
questionsin TB research.

So why are our bodies unable to generate permanent immunity to TB, -- the leading infectious
disease killer worldwide? A team of scientists at the Research Institute of the McGill University
Health Centre (RI-MUHC) and McGill University may have found the answer... in the gut. In a study
published recently in Mucosal Immunology, they showed that anti-TB drugs caused changes to gut
microbiota -- the diverse community of microbes living our intestines -- and increased

susceptibility to Mtb infection.

Gut microbiota are critical to keeping us healthy; they help to digestfood, combat pathogenic
microbes and reinforce our immune system. Recent research has shown that chronic use of
antibiotic leads to disruption of this community, which can in turn lead to dysregulation of the
immune system. [t remains unclear, however, whether changes in the composition of the microbes

living in our gut have an influence on TB infection.
Impact of anti-TB drugs on microbiome

To find out, Drs. Irah King and Maziar Divangahi from the Meakins-Christie Laboratories at the RI-

MUHC, with colleagues from McGill's Macdonald Campus, treated mice with the mostcommonly



used anti-TB drugs -- isoniazid, rifampicin and pyrazinamide -- for a period of eight weeks. They
found that while all three drugs significantly altered the composition of the mice's gut microbiome,
only mice treated with isoniazid combined with pyrazinamide showed an increase in susceptibility

to Mtb infection.

To make sure the vulnerability of the host to Mtb infection was due to a compromised gut
microbiota, the researcherslooked at... feces. By transplanting feces from mice that had been
treated with anti-TB drugs (specifically isoniazid and pyrazinamide) into untreated mice prior to
infection, they were able to show for the first time that fecal transplant was sufficient to

compromise immunity to Mtb.
Relationship between the gut microbiome and the lungs

King and his colleagues also wanted to better understand the gut-lung axis -- a bidirectional
communication system between microorganisms residing in the gastrointestinal tract and the

lungs -- in order to how this might be involved in Mtb infection and immunity.

To do so, they evaluated a number of lung cell types known to be important for resistance to Mtb
infection. Following anti-TB treatment, alveolar macrophages, a type of immune cell located in the
airways of mice and humansand the first cell to encounter Mtb upon infection, were compromised

in their ability to kill Mtb.

"We need to do more research in order to understand how the microbiome affects alveolar
macrophages because these cells are critical for controlling early TB infection. We also need to

identify the molecular pathways involved in the gut-lungaxis," explains King.

"Anti-TB therapies have been incredibly efficientin controlling the TB epidemic by decreasing
morbidity and mortality associated with Mtb," says King. "Now, this work provides a basis for

novel therapeuticstrategies exploiting the gut-lung axis in Mtb infection."

Researchers are already thinking of monitoring patients who are being treated with these drugs to
see how their gut microbiota changes over time and once treatment has stopped. The ideawill be

to control changesto the microbiome in combination with drugs that are effective atkilling Mtb.
Story Source:

Materials provided by McGill University. Note: Content may be edited for style and length.
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Alzheimer’'s and amyloid: ‘It's
time to do something else’
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Amyloid plagues in an Alzheimer's brain AposEk

f there is anything more certain than the failure of experimental Alzheimer’s

drugs — nearly 300, at last count — it is the immediate reaction of many diehard
supporters of the amyloid hypothesis: They insist thatidea, which served as the
basis for most of those compounds, is still sound.

Roche pulls the plug on its anti-amyloid antibody crenezumab in January, after it has
no chance of showing any benefit? Not enough to kill the amyloid hypothesis.
Merck bails on verubecstat, which shut down production of toxic amyloid, in 2017?
Still not enough. Eli Lilly announces in 2016 that its anti-amyloid solanezumab
tailed to show benefit in people with mild Alzheimer’s? Nope, not dead yet.

The same chorus was heard after Thursday’s terse announcement by Biogen and its

partner Fisai that they were halting two clinical trials of the anti-amyloid

aducanumab because it had basically no chance of showing effectiveness.
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“I do not think it means that the known amyloid accumulation over decades prior to
symptoms has nothing to do with the clinical features of the disease,” said Dr.
Dennis Selkoe of Boston’s Brigham and Women’s Hospital. Since the 1980s, he has
helped develop the amyloid hypothesis, the idea that the accumulation of these
proteins around brain neurons is both the cause of the disease and the key to

treating it.

It’s starting to feel like a very sad real-world version of the old Monty Python
sketch, where no matter how many limbs the dark knight has lopped oftf by his

sword-wielding foe, he declares it’s only a flesh wound.

STAT Plus:
Exclusive analysis of biotech, pharma, and the life sciences.

If there is a silver lining, it’s that the failures of anti-amyloid compounds and
antibodies usually teach us more about Alzheimer’s. The aducanumab debacle, for
instance, reinforces the realization that removing amyloid plaques, as antibody after
antibody has done, “is simply too late for symptomatic patients,” said longtime
Alzheimer’s researcher Dr. Rudy Tanzi of Massachusetts General Hospital. And it
points to another lesson: Amyloid is likely just one piece of a more complicated

puzzle.

“We know that amyloid deposition starts a decade or so before [Alzheimer’s|
symptoms appear,” Tanzi said. (The patients in the Biogen-Fisai trial had mild or
very mild Alzheimer’s.) He therefore likens an anti-amyloid strategy to blowing out a
match (amyloid plaques) after the forest (the brain) is already burning (suffering the
death of neurons and destruction of synapses). Although amyloid plays an
important role in Alzheimer’s, he said, it isn’t the right therapeutic target once
someone has cognitive symptoms. By then, neurons have started dying off and

synapses are vanishing.
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Aducanumab seems to clear amyloid plaques, but that didn’t help the trial patients.
Among the possible reasons, Selkoe suggested, are that most had disease that was
“too advanced” to be reversed. In other words, the amyloid hypothesis is sound, but
once the protein shows up in the brain, it has already killed so many neurons and
destroyed so many synapses there’s no turning back — or at least, no turning back

by eliminating amyloid.

Related:
Listen: Another big Alzheimer’s failure, postpartum progress. and Long
Island shores

At the risk of oversimplifying, Alzheimer’s disease likely begins with an infectious
agent or head trauma. (The rare inherited forms, which strike people in their 50s, are
caused by mutations.) In response, the brain ramps up production of amyloid,
which forms sticky plaques between neurons. That triggers inflammation as well as
production of the “other” Alzheimer’s protein, called tau, which accumulates within

neurons; both inflammation and tau are toxic to neurons.

In this model, amyloid is likely necessary for Alzheimer’s but not sufficient. “I don’t
think anyone can say that amyloid is not related to this disease, but it’s not enough,”
said Daniel Alkon, chief science officer of Neurotrope, which is running a phase 2

trial of an experimental Alzheimer’s compound.

For one thing, study after study shows that some elderly people who die with no
cognitive impairment nonetheless have brains full of amyloid. “If you’re not
demented despite amyloid, that shows that something else was going on, such as

neuroprotective or even neuroregenerative mechanisms,” Alkon said.

One emerging strategy to treat Alzheimer’sis therefore to emulate the natural
mechanisms that let some amyloid-packed brains remain healthy. Neurotrope’s

compound, for instance, targets amyloid (remove the match that started the forest
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fire) and also boosts a biochemical pathway that restores synapses (like replanting

trees after the inferno).

Related:
Alzheimer’s drug failure leaves Biogen in a precarious place

The hope is to tap into the brain’s capacity for “compensatory regeneration,” in
which neurons respond to the loss of synapses by creating new ones nearby or
causing existing ones to form circuits able to replace those lost to synaptic death.
“Nearby synapses can step in,” Tanzi said. Ideally, compensatory regeneration
would mimic the function of the lost synapses closely enough to maintain or regain

the cognitive capacity and memorties that are otherwise lost.

Another strategy is to damp down inflammation. Among the many companies
trying this are AZTherapies, where Tanzi chairs the scientific advisory board. “If

youwant to help patients, you have to hit neuroinflammation,” he said.

An even newer ideais to treat seriously the growing body of evidence that
Alzheimer’s can start with the arrival of viruses or other pathogens in the brain. In
response, argue Tanzi and his Mass. General colleague Robert Moir, the brain
churns out amyloid, an antimicrobial peptide but also one that, in large quantities, is
toxic to synapses. That implies that interventions as simple as treating herpes
infections might reduce the risk of Alzheimer’s,as a 2018 study found, or that
eliminating from the brain the bacteria that cause gum disease (and can reach the

gray matter) might treat Alzheimer’s, as a 2019 study in mice suggests.

Links between heart health and the risk of Alzheimer’s suggest that increasing blood
flow to the brain might at least slow down the disease, said Heather Snyder, the
senior director of medical and scientific operations at the Alzheimer’s Association.
Similarly, changes in the immune system (processes related to inflammation as well

as distinct ones) occur in Alzheimer’s brains, she said.

Related:
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After the blowup of the biggest hope for Alzheimer’s, what's next in the
pipeline?

In an indication of how much about Alzheimer’s remains mystetrious, however,

scientists don’t even know if a component of the immune system that they’re pretty

sure is involved in the disease — cells called microglia — are killers or saviors. On

the one hand, there is evidence that microglia protect against Alzheimer’s: When
they’re impaired (for genetic reasons, say), it raises the risk of the disease. But
evidence just as strong shows that overactive microglia can harm neurons. They can
surround synapses and protect them from amyloid, but they can also worsen the

neuron-killing tendencies of tau.

“We are still struggling to understand the basic biology of the brain as well as the
basic biology of Alzheimer’s,” Snyder said.

Even those who insist that the amyloid hypothesis is alive and well recognize that
removing amyloid from the brains of Alzheimer’s patient has almost no chance of
reversing the disease. At minimum, an anti-amyloid strategy will have to be paired

with others.

“Something is wrong with the way we’re thinking about Alzheimer’s and amyloid,”
said chemist Derek Lowe, a longtime pharma industry scientist who blogs at In the
Pipeline. “It’s been wrong for a long time and that’s been clear for a long time. It’s

time to do something else.”
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In Japan, genetically modified products have to be labeled; an advisory panel did not say
whether that should apply to gene—edited food as well.
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Gene-edited foods are safe, Japanese panel
concludes

By Dennis NormileMar. 19, 2019, 1:15 PM

Japan will allow gene—edited foodstuffs to be sold to consumers without safety

evaluations as long as the techniques involved meet certain criteria, if recommendations
agreed on by an advisory panel yesterday are adopted by the Ministry of Health, Labour
and Welfare. This would open the door to using CRISPR and other techniques on plants

and animals intended for human consumption in the country.

“There is little difference between traditional breeding methods and gene editing in
terms of safety,” Hirohito Sone, an endocrinologist at Niigata University who chaired

the expert panel, told NHK, Japan’ s national public broadcaster.
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How to regulate gene—edited food is a hotly debated issue internationally. Scientists and
regulators have recognized a difference between genetic modification, which typically
involves transferring a gene from one organism to another, and gene editing, in which
certain genes within an organism are disabled or altered using new techniques such as
CRISPR. That' s why a year ago, the U.S.Department of Agriculture concluded that
most gene—edited foods would not need regulation. But the European Union’ s Court of
Justice ruled in July 2018 that gene—edited crops must go through the same lengthy

approval process as traditional transgenic plants.

Now, Japan appears set to follow the U.S. example. The final report, approved
yesterday, was not immediately available, but an earlier draft was posted on the
ministry website. The report says no safety screening should be required provided the
techniques used do not leave foreign genes or parts of genes in the target organism. In
light of that objective, the panel concluded it would be reasonable to require information
on the editing technique, the genes targeted for modification, and other details from

developers or users that would be made public while respecting proprietary information.

The recommendations leave open the possibility of requiring safety evaluations if there
are insufficient details on the editing technique. The draft report does not directly
tackle the issue of whether such foods should be labeled. The ministry is expected to
largely follow the recommendations in finalizing a policy on gene—edited foods later this

year.

Consumer groups had voiced opposition to the draft recommendations, which were
released for public comment in December 2018. Using the slogan “No need for
genetically modified food!” the Consumers Union of Japan joined other groups
circulating a petition calling for regulating the cultivation of all gene—edited crops, and

safety reviews and labeling of all gene—edited foods.

Whether consumers will embrace the new technology remains to be seen. Japan has
approved the sale of genetically modified (GM) foods that have passed safety tests as
long as they are labeled. But public wariness has limited consumption and has led most
Japanese farmers to shun GM crops. The country does import sizable volumes of GM

processed food and livestock feed, however. Japanese researchers are reportedly
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working on gene—edited potatoes, tomatoes, rice, chicken, and fish. “Thorough

explanations [of the new technologies] are needed to ease public concerns,” Sone said.

*Correction, 22 March, 3:25 p.m.: This story has been updated to note that the U.S.
Department of Agriculture, not the U.S. Food and Drug Administration, decided not to

regulate gene—edited foods.
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