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Researchers defy biology: Mice remain slim on burger

diet

Date:
May 3, 2018
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Source:
University of Copenhagen The Faculty of Health and Medical Sciences

Summary:
Ourbodies are extremely efficient at storing fat from food into our fat tissue. In a new
study, researchers have managed to completely block the development of obesity. The
researchers deleted an enzyme and made it impossible for mice to increase their amount
offat tissue, despite the mice eating an extremely fatty diet. They are hopingthe findings

will open new avenues for better treatment of obesity.
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Mouse eating cheese. (stockimage)
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We are our own worst enemy when it comes to developing obesity. The
body is naturally geared to assimilate energy from the food we eat and store



it as fat until it is needed. This is the result of millions of years of evolution
under the pressure of low food availability.

But today, where many ofus have constant access to high calorie foods, our body'simpressive
ability to convert food into fat has, ironically, become problematic. Consequently, the number of
overweight people worldwide is skyrocketing, leading to large health consequences for both the

individual and society.

However, as part ofa new study, researchers at the University of Copenhagen have now managed
to inhibit the body's ability to store fat. They genetically delete the enzyme NAMPT in fat tissue of
mice, and this renders the animals completely resistant to becoming overweight or obese, even on

avery fatty diet.

'We gave the mice a diet that more or less corresponds to continuously eating burgers and pizza.
Still, it was impossible for them to expand their fat tissue. Our ultimate goalis that by
understanding these fundamental underpinnings of how we become obese, we can apply our
finding to the development of novel treatment strategies for metabolicdisease,' says Karen
Ngrgaard Nielsen, firstauthor on the publication and a Ph.D. student at the Novo Nordisk

Foundation Center for Basic Metabolic Research.
High-Fat Food, Same Weight

The findings are in line with results obtained from humans. Several studies have shown that the
presence oflarge amounts of the enzyme NAMPT in blood and in stomach fat tissue is significantly
connected with being overweight or obese. However, this study provides the first evidence that
NAMPT is absolutely required to become overweight or obese and thatlack of NAMPT in fat tissue
fully protects against obesity.

In the University of Copenhagen study, the researchers compared how normal mice and mice
lacking NAMPT in fat tissue gained weight when given either high-fat food or a healthier, lower-fat
diet. When on the healthy diet, there was no difference in body weight or the amount of fat

between the normal mice and the micelacking NAMPT.

However, when the mice were given high-fat food, the control mice became very obese, yet the
mice lacking NAMPT gained no more weightfrom high-fat food than whenthey were on the
healthier diet. In addition, the mice lacking NAMPT maintained better control of blood glucose

than normal mice when eating high-fat food.



Contradicts the General View

The result challenges the general view of NAMPT, whichis largely seen as an enzyme that should

be boosted for therapeutic purposes.

'NAMPT appears to increase the metabolic functionality of almost every tissue in the bodyin
which ithas been studied. For example, there are indications that the liver and skeletal muscle
may benefit from increased NAMPT activity. We similarly find that NAMPT is critical for fat tissue
function. Unfortunately, that function is efficiently storing fat. NAMPT in fat tissue was likely once
an extraordinary benefit to our ancestors but in today's society full of high-fat, calorically-dense
foods, it may now posea liability', says Associate Professor Zachary Gerhart-Hines from the Novo

Nordisk Foundation Center for Basic Metabolic Research and corresponding author on the study:.

He does not necessarily believe that generally decreasing NAMPT is a viable treatment strategy in
humans. There would be too great a risk for potentially harmful consequencesin other tissues of
the body.

However, he suggests that this study may pave the way for more researchinto how NAMPT is
linked to the storage of fat from the food we eat. By learning biologically how we become obese in
the first place, he hopes that it will eventually be possible to target one of the underlying

mechanismsin humansto treat obesity and metabolic disease.

Story Source:

Materials provided by University of Copenhagen The Faculty of Health and Medical Sciences.
Note: Content may be edited for style and length.
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Fasting boosts stem cells' regenerative capacity

A drugtreatment that mimics fasting can also provide the same benefit,
study finds

Date:


https://www.sciencedaily.com/releases/2018/05/180503142852.htm

May 3,2018
Source:
Massachusetts Institute of Technology
Summary:
Age-related declines in stem cell function can be reversed by a 24-hour fast, accordingto a
new study. Biologists found fasting dramatically improves stem cells' ability to regenerate,

in both aged and young mice.

FULL STORY

Intestinal stem cells from mice that fasted for 24 hours, at right, produced much more substantial

intestinal organoids than stem cells from mice that did not fast, at left.

Credit: Maria Mihaylova and Chia-Wei Cheng

As people age, their intestinal stem cells begin to lose their ability to
regenerate. These stem cells are the source for all new intestinal cells, so this



decline can make it more difficult to recover from gastrointestinal infections
or other conditions that affect the intestine.

This age-related loss of stem cell function can be reversed by a 24-hour fast, according to a new
study from MIT biologists. The researchers found that fasting dramatically improves stem cells'

ability to regenerate, in both aged and young mice.

In fasting mice, cells begin breaking down fatty acids instead of glucose, a change that stimulates
the stem cells to become more regenerative. The researchers found that they could also boost
regeneration with a molecule that activates the same metabolic switch. Such an intervention could
potentially help older people recovering from Gl infections or cancer patients undergoing

chemotherapy, the researchers say.

"Fasting has many effectsin the intestine, which include boosting regeneration as well as potential
uses in any type of ailment that impinges on the intestine, such as infections or cancers," says
Omer Yilmaz, an MIT assistant professor of biology, a member of the Koch Institute for Integrative
Cancer Research, and one of the senior authors of the study. "Understandinghow fastingimproves
overall health, including the role of adultstem cells in intestinal regeneration, in repair, and in

aging, is a fundamental interest of my laboratory."

David Sabatini, an MIT professor of biology and member of the Whitehead Institute for Biomedical

Research, is also a senior author of the paper, which appears in the May 3 issue of Cell Stem Cell.

"This study provided evidence that fasting induces a metabolic switch in the intestinal stem cells,
from utilizing carbohydrates to burning fat," Sabatini says. "Interestingly, switching these cells to
fatty acid oxidation enhanced their function significantly. Pharmacological targeting of this

pathway may provide a therapeutic opportunity to improve tissue homeostasis in age-associated

pathologies."

The paper's lead authors are Whitehead Institute postdoc Maria Mihaylova and Koch Institute
postdoc Chia-Wei Cheng.

Boostingregeneration

For many decades, scientists have known thatlow caloric intake is linked with enhanced longevity
in humans and other organisms. Yilmaz and his colleagues were interested in exploring how

fasting exerts its effects at the molecular level, specifically in the intestine.



Intestinal stem cells are responsible for maintaining the lining of the intestine, which typically
renews itselfevery five days. When an injury or infection occurs, stem cells are key to repairing
any damage. As people age, the regenerative abilities of these intestinal stem cells decline, so it

takes longer for the intestine to recover.

"Intestinal stem cells are the workhorses of the intestine that give rise to more stem cellsand to all
ofthe various differentiated cell types ofthe intestine. Notably, duringaging, intestinal stem
function declines, which impairs the ability of the intestine to repair itself after damage," Yilmaz
says. "In this line of investigation, we focused on understanding how a 24-hour fast enhances the

function of young and old intestinal stem cells."

After mice fasted for 24 hours, the researchers removed intestinal stem cells and grewthem ina
culture dish, allowing them to determine whether the cells can giverise to "mini-intestines"

known as organoids.
The researchers found that stem cells from the fastingmice doubled their regenerative capacity.

"[twas very obvious that fasting had this reallyimmense effect on the ability of intestinal crypts to
form more organoids, whichis stem-cell-driven," Mihaylova says. "This was something that we
saw in both the young mice and the aged mice, and we really wanted to understand the molecular

mechanisms driving this."
Metabolic switch

Further studies, including sequencing the messenger RNA of stem cells from the mice that fasted,
revealed that fasting induces cells to switch from their usual metabolism, which burns
carbohydrates such as sugars, to metabolizing fatty acids. This switch occurs through the
activation of transcription factors called PPARs, which turn on many genes thatare involved in

metabolizing fatty acids.

The researchers found that if they turned off this pathway, fasting could no longer boost
regeneration. They now plan to study how this metabolic switch provokes stem cells to enhance

their regenerative abilities.

They also found that they could reproduce the beneficial effects of fasting by treating mice with a
molecule that mimics the effects of PPARs. "Thatwas also very surprising,” Cheng says. "Just

activating one metabolic pathway is sufficient to reverse certain age phenotypes."



The findings suggest that drug treatment could stimulate regeneration without requiring patients
to fast, which is difficult for most people. One group that could benefit from such treatment is
cancer patients who are receiving chemotherapy, which often harms intestinal cells. It could also
benefit older people who experience intestinal infections or other gastrointestinal disorders that

can damage the lining of the intestine.

The researchers planto explore the potential effectiveness of such treatments, and they also hope

to study whether fasting affects regenerative abilities in stem cells in other types of tissue.

Story Source:

Materials provided by Massachusetts Institute of Technology. Note: Content may be edited for
style and length.
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Researchers find genetic 'dial’ can control body size in
pigs

Date:
May 7,2018
Source:
North Carolina State University

Summary:
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Researchers have demonstrated a connection between the expression ofthe HMGA2 gene
and body size in pigs. The work further demonstrates the gene'simportance in body size

regulation across mammalian species, and provides a target for gene modification.

FULL STORY

Researchers from North Carolina State University have demonstrated a
connection between the expression of the HMGAZ2 gene and body size in
pigs. The work further demonstratesthe gene's importance in body size
regulation across mammalian species, and provides a target for gene
modification.

"Essentially, HMGAZ is a gene that controls the total number of cells that an animal has," says Jorge
Piedrahita, the Randall B. Terry Distinguished Professor of Translational Medicine and Director of
the Comparative Medicine Institute at NC State. "The geneis only active during fetal development,
and 'programs' in the number of cells that the animal will be able to generate. When the animal is

born, it will only be able to grow to the size dictated by the number of cells that it can produce."

Researchers had previously studied the HMGAZ analogue in mice, which have two different genes
(HMGAZ2 and HMGA1) involved in body size and body mass index determination. Pigs and humans
share the HMGAZ2 gene responsible for growth regulation in their species. The NC State study

looked at body size in pigs that expressed both copies of the gene, one copy, or neither copy.

"We found that the amount of the gene expressed is proportional to the size of the animal,"
Piedrahita says. "Ifboth copies were expressed the pig was 'normal’ sized. If one copy was
expressed the pig wasroughly 25 percent smaller than normal, and if neither copy was expressed

the pig was 75 percent smaller.

"The animals grow and develop normally, although the boars with both copies of the gene deleted
were sterile. Overall, it seems that controlling the expression of HMGA?Z is like using a dial to

control body size."

The researchers also found that the deletion of HMGAZ affected the resources that the pig fetuses
received in utero. In litters containing fetuses with both copies of the gene deleted and fetuses

with one or more copy of the gene expressed, the fetuses with both copies deleted did not survive



the pregnancy. However, if the litter only contained fetuses with both copies deleted, the fetuses

survived and developed normally.
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Tissue-engineered human pancreatic cells successfully

treat diabetic mice

Self-condensationprocessfor cells generates vascularized organ
tissues for transplant

Date:
May 8, 2018
Source:
Cincinnati Children's Hospital Medical Center

Summary:
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Researchers tissue-engineered human pancreatic islets in a laboratory that develop a
circulatory system, secrete hormones like insulin and successfully treat sudden-onsettype
1 diabetes in transplanted mice. The scientists use a new bioengineering process they
developed called a self-condensation cell culture. The technology helps nudge medical
science closer to one day growing human organ tissues from a person's own cells for

regenerative therapy, say study investigators.

This image shows vascularized pancreatic islets (areas in green) bioengineered by researchers
and transplanted into a mouse. The bioengineered islets -- which have a network of blood vessels
(shown in red) and secrete hormones like insulin -- are shown seven days after transplant.
Scientists reportingresearch data in Cell Reports say their goal is to one day translate the
bioengineering process used to generate and transplantmouse pancreaticislets to human patients

with diabetes.

Credit: Cincinnati Children's



Researchers tissue-engineered human pancreaticisletsin a laboratory that
develop a circulatory system, secrete hormones like insulin and successfully
treatsudden-onsettype 1 diabetes in transplanted mice.

In a study published by Cell Reports, the scientists use a new bioengineering process they
developed called a self-condensation cell culture. The technology helps nudge medical science
closerto one day growinghuman organ tissues from a person's own cells for regenerative therapy,
say study investigators at Cincinnati Children's Hospital Medical Center in the U.S.and Yokohama

City University (YCU) in Japan.

"This method may serve as a principal curative strategy for treating type 1 diabetes, of which there
are 79,000 new diagnoses peryear," said Takanori Takebe, MD, a physician-scientist at the
Cincinnati Children's Center for Stem Cell and Organoid Medicine. "Thisis a life-threatening
disease that never goes away, so developing effective and possibly permanent therapeutic

approacheswould help millions of childrenand adultsaround the world."

Takebe, who has a dual appointmentin the Department of Regenerative Medicine at YCU, stressed
the technology needs additional research before it can be used therapeutically in a clinic. He is the

study's co-lead investigator along with YCU colleague, Hideki Taniguchi, MD, PhD.
Getting out of Nature's Way

Scientists tested their processing system with donated human organ cells (pancreas, heart, brain,
etc.), with mouse organ cells and with induced pluripotent stem cells (iPS). Reprogrammed from a
person's adult cells (like skin cells), iPS cells act like embryonic cells and can form any tissue type

in the body.

The tissue-engineering process also uses two types of embryonic-stage progenitor cells, which
support formation of the body and its specific organs. The progenitor cells are mesenchymal stem

cells (MSNs) and human umbilical vascular endothelial cells (HUVECs).

Using either donated organ cells, mouse cells or iPS cells, the researchers combined these with
MSNs, HUVECs along with other genetic and biochemical material that cue the formation of
pancreatic islets. In conditions that nourish and nurture the cells, the ingredients condensed and

self-organized into pancreaticislets.



After the tissue-engineered islets were transplanted into humanized mouse models of severe type

1 diabetes, they resolved the animals' disease, report researchers.
Blood Source Challenge

Human pancreatic islets already can be transplanted into diabetic patients for treatment.
Unfortunately, the engraftment success rate is relatively lowbecause the tissues lose their
vascularization and blood supply as islets are being processed before transplant. This makes it
difficult to get the maximum health benefit for patients getting these procedures, the authors

write.

And although stem cell-based tissue engineering has tremendous therapeutic potential, its future
clinical use still faces the critical challenge of ensuring a blood supply to nourish the transplanted

tissues, accordingto researchers.

"We need a strategy that ensures successful engraftment through the timely development of
vascular networks," said Taniguchi. "We demonstrate in this study that the self-condensation cell

culturing system promotes tissue vascularization."

Pancreatic islets tissue-engineered in the current generated by the process notonly quickly
developed a vascular network after transplant into animal models of type 1 diabetes, the tissues
also functioned efficiently as part of the endocrine system -- secretinghormones like insulin and

stabilizing glycemic controlin the animals.

Takebe's and Taniguchi's research team already demonstrated the ability to use a "self-
condensation" cell culture process using iPS cells to tissue engineer three-dimensional human
liver organoids that can vascularize after transplantinto laboratory mice. But the ability to
generate organ tissue fragments that vascularize in the body -- like pancreaticislets -- had been an

elusive goal until the current study, investigators said.

Story Source:

Materials provided by Cincinnati Children's Hospital Medical Center. Note: Content may be
edited for style and length.
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A high-fiber diet protects mice against the flu virus

Date:
May 15,2018
Source:
Cell Press
Summary:
Dietary fiber increases survival in influenza-infected mice by setting the immune system at

a healthy level of responsiveness, according to a preclinical study published May 15 in the


https://www.sciencedaily.com/releases/2018/05/180515113805.htm

journal Immunity. A high-fiber diet blunts harmful, excessive immune responsesin the
lungs while boosting antiviralimmunity by activating T cells. These dual benefits were

mediated by changes in the composition of gut bacteria.

FULL STORY

Dietary fiber increases survival in influenza-infected mice by setting the
immune system at a healthy level of responsiveness,accordingto a
preclinical study published May 15th in the journal Immunity. A high-fiber
diet blunts harmful, excessive immuneresponsesin the lungs while boosting
antiviral immunity by activating T cells. These dual benefits were mediated
by changes in the composition of gut bacteria, leading to an increase in the
production of short-chain fatty acids (SCFAs) through the microbial
fermentation of dietary fiber.

"The beneficial effects of dietary fiber and SCFAs on a variety of chronic inflammatory diseases,
including asthma and allergies, have received substantial attention in recent years and have
supported momentum toward their use in clinical studies," says senior study author Benjamin
Marsland of Monash University. "But we were concerned that these treatments mightlead to a

general dampening of immune responses and could increase susceptibility to infections."

From a public health perspective, influenza A infection is especially relevant because it is one of
the most common viral diseases worldwide. Up to 20% of people are infected each year, resulting
in substantial morbidity and mortality. In the new study, Marsland and his team found that mice
were protected from influenzainfection by a diet supplemented with either the highly fermentable
fiber inulin or SCFAs.

Specifically, these treatmentsled to both the dampening of the innate immune response thatis
typically associated with tissue damage, and also the enhancement of the adaptiveimmune

response thatis charged with eliminating pathogens.



"We typically find thata certain treatment turns our immune system either on or off," Marsland
says. "What surprised us was that dietary fiber was selectively turning off part of our immune

system, while turning on another, completely unrelated part of our immune system."

Taken together with past studies, the new findings suggest that the modern Western diet
consisting offood highin sugar and fat and low in fiber could increase susceptibility to
inflammatory diseases while decreasing protection against infections. From a therapeutic
standpoint, additional researchis needed to determine how much fiber, and what type of fiber,

would be most effective in humans.

For their own part, Marsland and his team will further examine how dietary changes influence the
immune system, and particularly how changesin the gut can influencelung diseases. Currently,
they are planning dietary intervention studies in humans to determine how their results could

bestbe translated to day-to-day living,

"There is a need for carefully designed and controlled dietary or SCFA intervention studies in
humans to address how these findings could be exploited to benefit people with asthma, or for
preventing viral infections," Marsland says. "We should also look further into these pathways as a

means of supplementing other therapies or enhancing vaccine efficacy."

Story Source:
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Mutation protects against Alzheimer's-like disease in

mice

Date:
May 16,2018
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Summary:
Researchers have discovered a mutation that can protect against Alzheimer's disease in
mice. The study found thata specific mutation can reduce the characteristicaccumulation

ofthe amyloid-beta peptide that occurs.

FULL STORY

Researchers at the RIKEN Center for Brain Science have discovered a
mutation that can protect against Alzheimer's disease in mice. Published in
the scientific journal Nature Communications, the study found thata specific
mutation can reduce the characteristicaccumulation of the amyloid-beta
peptide that occurs.

Mostofus are aware of the mental and behavioral changes that occur in people with Alzheimer's
disease. Perhaps less well-known outside the scientific world are the physical changes that happen
in the brain. One ofthe hallmarks of the disease is the accumulation of plaques between neurons.
These plaques are made from amyloid-beta, which is the leftover part of the amyloid precursor
protein (APP) before it has been cut up. Building off of previous research, the teamled by Takaomi
Saido created mice with a mutated App gene, hoping that it could reduce the formation of amyloid-

beta plaques.

Previous research hadled the team to believe thatan App gene with a specific deletion might
reduce amyloid-betabuild up. They used CRISPR technology to replace the normal gene with the
mutated version,and indeed observed less amyloid-beta accumulation in the mouse model of the

disease.

This knock-in processis a little messier than it sounds, and as expected, sample mice varied in how
much ofthe desired deletion was actually deleted. This was useful because the team was able to

see that most drastic reductions in amyloid-beta plaques were the mice with the mostcompete



deletions. Further analysis showed that expressionlevels ofthe APP protein correlated with those

ofamyloid-beta, which was also expected.

This process for finding beneficial mutationsis powerful. Random screening of human populations
isnoteasyifthe frequency of the mutation is low, and of course it only works with naturally
occurring mutations. Additionally, the study shows the usefulness of gene-editing targeted
screening in a disease that affects millions of people worldwide, but despite decades of research,

still has no effective treatment.
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Mice regrow brain tissue after stroke with bioengineered

gel
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Replacementneurons, blood vessels fill in stroke cavity; gel provides
scaffolding

Date:
May 21,2018
Source:
University of California - Los Angeles
Summary:
In a first-of-its-kind finding, a new stroke-healing gel helped regrow neurons and blood

vessels in mice with stroke-damaged brains, researchers report.

FULL STORY

This is a photomicrograph of tissue that has grown into the stroke cavity in the stroke-healing gel.
The red tubes are blood vessels. They are growinginto the site of the stroke in the center of the
image. The green filaments are axons. These grow along the blood vessels as they enter the gel and

infarct area. The blue ovoids are cell nuclei in the tissue.



Credit: UCLA Health

In a first-of-its-kind finding, a new stroke-healing gel helped regrow neurons
and blood vessels in mice with stroke-damaged brains, UCLA researchers
reportin the May 21 issue of Nature Materials.

"We tested this in laboratory mice to determine if it would repair the brain in a model of stroke,
and lead to recovery," said Dr. S. Thomas Carmichael, Professor and Chair of neurology at UCLA.
"This study indicated that new brain tissue can be regenerated in what was previously just an

inactive brain scar after stroke."

The results suggest that such an approach may someday be a new therapy for stroke in people,
said Dr. Tatiana Segura, a former Professor of Chemical and Biomolecular Engineering at UCLA

who is now a professor at Duke University. Carmichael and Segura collaborated on the study:.

The brain has a limited capacity for recovery after stroke and other diseases. Unlike some other
organs in the body, such as theliver or skin, the brain does not regenerate new connections, blood
vessels or new tissue structures. Tissue that diesin the brain from stroke is absorbed, leavinga

cavity, devoid of blood vessels, neurons or axons, the thin nerve fibers that project from neurons.

To see ifhealthy tissue surrounding the cavity could be coaxed into healing the stroke injury,
Segura engineered a gel to inject into the stroke cavity that thickens to mimic the properties of

brain tissue, creatinga scaffolding for new growth.

The gel is infused with molecules that stimulate blood vessel growth and suppress inflammation,

since inflammation results in scars and impedes regrowth of functional tissue.

After 16 weeks, stroke cavities in mice contained regenerated brain tissue, including newneural
networks -- a result that had not been seen before. The mice with new neurons showed improved

motor behavior, though the exact mechanism wasn't clear.

"The new axons could actually be working," said Segura. "Or the new tissue could be improving the

performance ofthe surrounding, unharmed brain tissue."
The gel was eventually absorbed by the body, leavingbehind only new tissue.

This research was designed to explore recovery in acute stroke, or the period immediately

following stroke -- in mice, that is five days; in humans, that is two months. Next, Carmichael and



Segura are determining if brain tissue can be regenerated in mice long after the stroke injury.
More than 6 million Americans are living with the long-term outcomes of stroke, known as chronic

stroke.
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Link between tuberculosis and Parkinson's disease

discovered

The mechanism our immune cells use to clear bacterial infections like
tuberculosis (TB) might also be implicated in Parkinson's disease

Date:
May 22,2018
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Source:
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Summary:
The mechanism our immune cells use to clear bacterial infections like tuberculosis (TB)
mightalso be implicated in Parkinson's disease, according to a new study. The findings
provide a possible explanation of the cause of Parkinson's disease and suggest thatdrugs

designed to treat Parkinson's might work for TB too.

FULL STORY

The mechanism our immune cells use to clear bacterial infections like
tuberculosis (TB) mightalso be implicated in Parkinson's disease, according
to anew collaborative study led by the Francis Crick Institute, Newcastle
University and GSK.

The findings, which will be publishedin The EMBO Journal, provide a possible explanation of the
cause of Parkinson's disease and suggest that drugs designed to treat Parkinson's might work for
TB too.

Parkinson's protein

The most common genetic mutation in Parkinson's disease patients is in a gene called LRRK2,

which makes the LRRK2 protein overactive.

Drugs that block LRRK2 are a promisingnew treatment for Parkinson's, with many
pharmaceutical companies developing drugs to target LRRK2 and clinical trials underway. But

how overactive LRRK2 causes Parkinson's and why LRRK2 blockers work was a mystery.

The biological causes of Parkinson's remain largely unknown, making it more difficult to develop
and improve treatments. Discoveringa mechanism that causes Parkinson's and how drugs affect it

could significantly advance efforts to improve treatments.

Insights from TB



By studying what LRRK2 doesin immune cells called macrophages that are infected with
Mycobacterium tuberculosis (Mtb) -- the bacterium that causes TB -- researchers believe they have

uncovered a potential cause of Parkinson's.

Macrophages recognise and engulf Mtb securing it within tight-fittinginternal compartments
called phagosomes. Another part of the cell called the lysosome then fuses with the phagosome to

destroy the bacteriuminside.

Using a combination of experimental approaches, Crickand GSK researchers, in collaboration with
proteomics specialist Matthias Trost from Newcastle University, found that LRRK2 prevents
phagosomes from fusing with lysosomes in both human and mouse macrophages, makingthem
less efficient at clearing bacteria. Deleting the LRRK2 gene or treating the cells withan LRRK2
blocker significantlyreducedlevels of Mtb.

These findings in cells were supported by experimentsin mice. When the researchers deleted the
gene for LRRK2 in mice, they found that they exhibited an enhanced early immune response to TB
infection, and had significantlylower levels of Mtb in their lungs than control mice up to two

weeks after infection.

"We think that this mechanism mightalso be at play in Parkinson's disease, where abnormal
masses of protein called 'Lewy bodies' build up in neurons in the brain and cause damage," said

Susanne Herbst, joint first author of the paper and post-doctoral fellow at the Crick.

The team suspect that LRRK2 mightbe preventing immune cells in the brain from degrading cell

debris properly, leading to a build-up of proteinin neurons thatdisrupts their function.

Susanne added: "By studying TB, we have found a possible explanation for why LRRK2 mutations
are a geneticrisk factor for Parkinson's disease. It's exciting when different fields of research

connect up in unexpected ways like this!"

Co-author Patrick Lewis, Associate Professor in Cellular and Molecular Neuroscience at the
University of Reading, said: "The dogmain the Parkinson's field has been to focus almost
exclusively on what is happening to neurons in the brain to make them degenerate. But over the
last few years, there has been a growing appreciation of the integral role of other cells in the brain
and particularly the immune system in keeping neurons healthy. This study reinforces why we
should think more broadly about the events that cause neurodegeneration, and that some of the

answers to Parkinson's disease might come from immunology."



New TB treatments

The findings also suggest that LRRK2 inhibitors could be a powerful new way of combating TB,
which kills 1.67 million people every year.

"Drug-resistant TB is a serious emerging problem, and boosting the body's own immune defence
against TBis an important stepin the battle againstantibiotic resistant strains," said Max

Gutierrez, Group Leader at the Crickand senior author of the paper.

"LRRK2Z inhibiting drugs are already being developed to treat Parkinson's disease and we're trying
to see ifwe can repurpose them as a potential new TB therapy. This should be relatively
straightforward because TB infects the lungs, so the LRRK2 inhibitors wouldn't need to cross the

blood-brainbarrier like they do in Parkinson's disease."
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Gut bacteria play key role in anti-seizure effects of

ketogenic diet
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Summary:
Scientists have identified specific gut bacteriathat play an essential role in the anti-seizure
effects of the ketogenic diet. The study is the first to establish a causal link between seizure
susceptibility and the gut microbiota -- the 100-trillion-or-so bacteria and other microbes

thatreside in ourintestines.

FULL STORY

UCLA scientists have identified specific gut bacteria that play an essential
role in the anti-seizure effects of the high-fat, low-carbohydrate ketogenic
diet. The study, published today in the journal Cell, is the firstto establish a
causal link between seizure susceptibility and the gut microbiota -- the 100
trillion or so bacteriaand other microbesthatresidein the humanbody's
intestines.

The ketogenic diet has numerous health benefits, including fewer seizures for children with
epilepsy who do notrespond to anti-epileptic medications, said Elaine Hsiao, UCLA assistant
professor of integrative biology and physiology, and senior author of the study. However, there

has been no clear explanation for exactly howthe dietaids children with epilepsy.

Researchers in Hsiao's laboratory hypothesized that the gut microbiota is altered through the
ketogenic dietand is important for the diet's anti-seizure effects. Hsiao's research team conducted
a comprehensive investigation into whether the microbiota influences the ability of the diet to

protect against seizures andif so, how the microbiota achieves these effects.

In a study of mice as a model to more thoroughly understand epilepsy, the researchers found that
the diet substantially altered the gut microbiota in fewer than four days, and mice on the diet had

significantly fewer seizures.



To test whether the microbiota is important for protection against seizures, the researchers
analyzed the effects of the ketogenic diet on two types of mice: those reared as germ-free in a

sterile laboratory environment and mice treated with antibiotics to deplete gut microbes.

"Inboth cases, we found the ketogenic diet was no longer effective in protecting against seizures,"
said lead author Christine Olson,a UCLA graduate student in Hsiao's laboratory. "This suggests

that the gut microbiota is required for the diet to effectively reduce seizures."

The biologists identified the precise order of organic molecules known as nucleotides from the
DNA of gut microbiota to determine which bacteria were present and at what levels after the diet
was administered. They identified two types of bacteria that were elevated by the dietand playa

key role in providing this protection: Akkermansia muciniphilaand Parabacteroides species.
With this new knowledge, they studied germ-free mice that were given these bacteria.

"We found we could restore seizure protectionif we gave these particular types of bacteria
together," Olson said. "If we gave either species alone, the bacteria did not protect againstseizures;

this suggests that these different bacteria perform a unique function when they are together."

The researchers measured levels of hundreds of biochemicals in the gut, blood and hippocampus,
aregion of the brain that plays an importantrolein spreading seizures in the brain. They found
that the bacteria that were elevated by the ketogenic diet alter levels of biochemicals in the gut

and the blood in ways that affect neurotransmitters in the hippocampus.

How do the bacteria do this? "The bacteriaincreased brain levels of GABA -- a neurotransmitter
thatsilences neurons -- relative to brain levels of glutamate, a neurotransmitter that activates

neurons to fire," said co-author Helen Vuong, a postdoctoral scholar in Hsiao's laboratory.

"This study inspires us to study whether similar roles for gut microbes are seen in people thatare

on the ketogenic diet,” Vuongsaid.

"The implications for healthand disease are promising, but much more research needs to be done
to test whether discoveries in mice also apply to humans," said Hsiao, who has helped to develop a

company that will examine the potential clinical applications of herlaboratory's findings.
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Genome's dark matter offers clues to major
challenge in prostate cancer
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Arul Chinnaiyan, M.D., Ph.D. Credit: Rogel Cancer Center

The dark matter of the human genome may shed light on how the hormone
androgen impacts prostate cancer.

Researchers at the University of Michigan Rogel Cancer Center identified a novel
gene they named ARLNCL1 that controls signals from the androgen receptor, a key

player in prostate cancer. Knocking down this long non-coding RNA in mice led to

cancer cell death, suggesting this may be a key target for future therapies. The
study is published in Nature Genetics.

Current prostate cancer treatments aim to block the androgen receptor to stop
cancer growth. But most patients become resistance to androgen-specific
therapies, developing a challenging form of the disease called metastatic
castration-resistant prostate cancer.

"The androgen receptor is an important target in prostate cancer. Understanding
that target is important. This study identifies a feedback loop that we could
potentially disrupt as an alternative to blocking the androgen receptor directly,"”
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says study senior author Arul Chinnaiyan, M.D., Ph.D., director of the Michigan
Center for Translational Pathology.

Chinnaiyan's lab identified thousands of IncRNAs in a 2015 paper. Long non-
coding RNAs are considered the dark matter of the genome because so little is
known about them.

While searching for IncRNAs that might play a role in prostate cancer, the team
discovered that ARLNCL1 is elevated in prostate cancer relative to benign prostate
tissue, which suggests a role in cancer development. And it was associated with
androgen receptor signaling, which made it more intriguing.

The researchers found that the androgen receptor actually induces ARLNC1
expression. Then ARLNC1 binds to the androgen receptor messenger RNA
transcript. This stabilizes the level of androgen receptor, which then feeds back to
sustain ARLNCL1.

"At the end of the day, you're creating or stabilizing more androgen receptor
signaling in general and driving this oncogenic pathway forward. We're envisioning
a potential therapy against ARLNC1 in combination with therapy to block the
androgen receptor—which would hit the target and also this positive feedback
loop,” Chinnaiyan says.

When researchers blocked ARLNC1 in cell lines expressing androgen receptor, it
led to cancer cell death and prevented tumor growth. In mouse models, elevating
ARLNC1 caused large tumors to form. Knocking down ARLNCL1 in mice caused
tumors to shrink.

Researchers plan to continue studying the biology of ARLNC1 to understand how
it's involved in prostate cancer progression and androgen receptor signaling.

"We want to further characterize the dark matter of the genome," Chinnaiyan says.
"There are a number of these IncRNAs that we don't understand how they
functionally work. Some of them will certainly be very useful as cancer biomarkers
and we think a subset are important in biological processes."

Explore further: A new method for prostate cancer imaging

More information: Yajia Zhang et al, Analysis of the androgen receptor—regulated
INcRNA landscape identifies a role for ARLNC1 in prostate cancer progression,
Nature Genetics (2018). DOI: 10.1038/s41588-018-0120-1
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