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Potential of manipulating gut microbiome to boost efficacy of cancer immunotherapies

Date:
April 2,2018
Source:
University of Pennsylvania School of Medicine
Summary:
The composition of bacteria in the gastrointestinal tract may hold clues to help predict which cancer patients are most apt to benefit from

the personalized cellular therapies that have shown unprecedented promise in the fight against hard-to-treat cancers.

FULL STORY

The composition of bacteria in the gastrointestinal tract may hold clues to help predict which cancer patients are
most apt to benefit from the personalized cellular therapies that have shown unprecedented promise in the fight
against hard-to-treat cancers, according to new research from the Perelman School of Medicine at the University of
Pennsylvania.

Reporting in the Journal of Clinical Investigation Insights, a team led by senior author Andrea Facciabene, PhD, a research assistant professor of
Radiation Oncology and Obstetrics/Gynecology, found that the effectiveness of adoptive T cell therapy (ACT) in mice with cancer is significantly
affected by differences in the natural makeup of gut bacteria and treatment with antibiotics. The team also found that the use of fecal transplants --
which are increasingly used for treating recurrent C. difficile colitis -- affected the efficacy of ACT between different strains of lab rodents. ACT
enlists a patient's own immune system to fight diseases, such as cancer and certain infections. T cells are collected from a patient and grown in the
lab to increase the number of tumor-killing T cells. . The pumped-up cells are then given back to the patient as reinforcements to the body's natural

anti-tumor immune response.



Experiments performed by coauthor Mireia Uribe-Herranz, PhD, a research associate in Facciabene's lab, demonstrate that when ACT was
performed on genetically identical animals obtained from different vendors (Jackson Laboratory or Harlan Laboratories), which carry different
microbiota, impact of the therapy was not identical. Animals obtained from Harlan showed a much stronger anti-tumor effect compared to animals

from Jackson.

Depletion of gram-positive bacteria within the gut, using an antibiotic called vancomycin, also increased the efficacy of the therapy, improving the
anti-tumor response and overall remission rate in less-responsive mice. The beneficial responses were associated with an increase in systemic
dendritic cells, which in turn increased the expression of interleukin 12 (IL-12), which sustained expansion and anti-tumor effects of transferred T

cells.

To define a relationship between gut bacteria and the efficacy of ACT, the researchers transplanted fecal microbiota from Jackson mice to Harlan

mice. They found that Harlan mice transplanted with Jackson microbiota copied the anti-tumor response and tumor growth of Jackson mice.

"This means that the microbiota-dependent response to ACT was successfully transferred between mice, and that modulation with specific
antibiotics can be used to increase ACT efficacy," Facciabene said, confirming that this technique could be applied to control gut microbiome
populations and improve ACT. Collectively, the findings demonstrate an important role played by the gut microbiota in the antitumor effectiveness

of ACT.

This research was supported by Be the Difference Foundation, Teal Tea Foundation, and the Pennsylvania Department of Health.

Story Source:

Materials provided by University of Pennsylvania School of Medicine. Note: Content may be edited for style and length.
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How muscles regulate their oxygen consumption
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Date:
April 3,2018
Source:
Karolinska Institutet
Summary:
A new study shows that an enzyme called FIH determines how muscles consume oxygen. Without the enzyme, the need for oxygen increases
during physical exercise. The finding is of potential significance to elite athletes, who have been found to have higher levels of FIH in their

muscles than others.

FULL STORY

A new study by researchers from Karolinska Institutet in Sweden shows that an enzyme called FIH determines how
muscles consume oxygen. Without the enzyme, the need for oxygen increases during physical exercise. The finding
is of potential significance to elite athletes, who have been found to have higher levels of FIH in their muscles than
others. The study is published in the scientific journal Cell Metabolism.

When you exercise, your muscles consume oxygen to produce energy, until the level of oxygen drops below a particular threshold. Subsequently,
energy is generated by the process of anaerobic metabolism, which does not require oxygen. However, this leads to the production of lactic acid and
eventually exhaustion and cramping. In a new study, researchers demonstrate that the enzyme FIH (Factor Inhibiting HIF) is a key to how this

switch-over happens.

"We've discovered that the muscles regulate oxygen consumption in a very precise way using the oxygen-sensitive enzyme FIH," says principle
investigator Professor Randall Johnson at the Department of Cell and Molecular Biology, Karolinska Institutet. "The enzyme makes sure that the
muscles can use a more effective oxygen-based metabolism for as long as possible and then promotes a very quick transition to anaerobic

metabolism."



Using mice in which the production of the enzyme was blocked, the researchers found that mice lacking FIH in their muscles require more oxygen

than normal when exercising.

"We were able to show that without FIH, the muscles use much more oxygen than is otherwise the case," says Professor Johnson. "This could be of

great significance to elite athletes, who, according to an earlier study of ours, have uncommonly high levels of muscular FIH."

FIH was discovered over ten years ago, but until now no one has understood its exact function. FIH is found in all the body's cells and tissues, but is
50 to 100 times more abundant in the muscles than in any other part of the body. The findings can now open the way for new forms of metabolism-

affecting drugs.

"No one's entertained the idea of developing a drug that affects FIH before, but [ think our study will lead to greater examination of that possibility,"
says Professor Johnson. "Here you're able to affect the metabolism itself, perhaps mainly in the muscles, but possibly in other parts of the body too.

This can be important in other contexts, such as diabetes and obesity."

Story Source:

Materials provided by Karolinska Institutet. Note: Content may be edited for style and length.

Journal Reference:
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(4): 898 DOI:10.1016/j.cmet.2018.02.020
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Scientists fix genetic risk factor for Alzheimer's disease in human brain cells
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New insights into how a gene causes damage could impact future drug development

Date:
April 9, 2018
Source:
Gladstone Institutes
Summary:
Researchers have revealed how apoE4 confers its risk for Alzheimer's disease in human brain cells. What's more, they were able to erase the

damage caused by apoE4 by changing it, with a small molecule, into a harmless apoE3-like version.

FULL STORY

Using human brain cells, scientists at the Gladstone Institutes discovered the cause of -- and a potential solution for
-- the primary genetic risk factor for Alzheimer's disease, a gene called apoE4.

Having one copy of the apoE4 gene more than doubles a person's likelihood of developing Alzheimer's disease, and having two copies of the gene
increases the risk by 12-fold, as compared to the most common version of the gene, apoE3.

The apoE4 gene creates a protein of the same name. The apoE4 protein differs from the apoE3 protein at only one point, but that single change is
enough to alter its main structure and, thus, its function. Scientists have been unclear about why apoE4 is so much more damaging to brain cells

than other versions of the protein.

In a new study published in Nature Medicine, researchers revealed how apoE4 confers its risk for Alzheimer's disease in human brain cells. What's

more, they were able to erase the damage caused by apoE4 by changing it, with a small molecule, into a harmless apoE3-like version.

A Better Model



Most Alzheimer's research and drug development are done in mouse models of the disease. However, a succession of clinical trial failures has

spurred scientists to turn to other models.

"Drug development for Alzheimer's disease has been largely a disappointment over the past 10 years," says lead author Yadong Huang, MD, PhD, a
senior investigator and director of the Center for Translational Advancement at Gladstone. "Many drugs work beautifully in a mouse model, but so

far they've all failed in clinical trials. One concern within the field has been how poorly these mouse models really mimic human disease."

Instead, Huang decided to use human cells to model the disease and test new drugs. Thanks to induced pluripotent stem cell technology, his team
was able to examine, for the first time, the effect of apoE4 on human brain cells. To do so, the researchers created neurons from skin cells donated by

Alzheimer's patients with two copies of the apoE4 gene, as well as from healthy individuals who had two copies of the apoE3 gene.

The researchers confirmed that, in human neurons, the misshapen apoE4 protein cannot function properly and is broken down into disease-causing
fragments in the cells. This process results in a number of problems commonly found in Alzheimer's disease, including the accumulation of the

protein tau and of amyloid peptides.

Notably, the presence of apoE4 does not change the production of amyloid beta in mouse neurons. But in human cells, scientists noticed apoE4 has a

very clear effect on increasing amyloid beta production, which highlights the species difference in the way apoE4 controls amyloid beta metabolism.

"There's an important species difference in the effect of apoE4 on amyloid beta," says Chengzhong Wang, PhD, the first author on the paper and
former research scientist at Gladstone. "Increased amyloid beta production is not seen in mouse neurons and could potentially explain some of the

discrepancies between mice and humans regarding drug efficacy. This will be very important information for future drug development.”
Fixing a Toxic Protein

Once the scientists confirmed that apoE4 does, indeed, cause damage in human cells related to Alzheimer's disease, a key question remained: how
does the presence of apoE4 lead to cell damage? Is the presence of apoE4 resulting in a loss of normal apoE3 function, or does the addition of apoE4

cause the toxic effects?

"It's fundamentally important to address this question because it changes how you treat the problem," explains Huang, who is also a professor of

neurology and pathology at UC San Francisco. "If the damage is caused due to the loss of a protein's function, you would want to increase protein



levels to supplement those functions. But if the accumulation of a protein leads to a toxic function, you want to lower production of the protein to

block its detrimental effect.”

To answer this question, the researchers examined brain cells that did not produce either form of the apoE protein, and the neurons looked and
functioned just like cells with apoE3. However, if the researchers added apoE4, the cells became riddled with pathologies related to Alzheimer's

disease. This discovery indicates that the presence of apoE4 -- and not the absence of apoE3 -- promotes the disease.

Finally, the researchers looked for ways to repair the abnormalities caused by apoE4. In earlier work, Huang and his collaborators developed a class
of compounds that can change the structure of the harmful apoE4 protein so it resembles the innocuous apoE3 protein, referred to as apoE4

"structure correctors."

Treating human apoE4 neurons with a structure corrector eliminated the signs of Alzheimer's disease, restored normal function to the cells, and
improved cell survival. Huang is now working with his collaborators in academia and the pharmaceutical industry to improve the compounds so

they can be tested in human patients in the future.

Story Source:

Materials provided by Gladstone Institutes. Note: Content may be edited for style and length.
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How fat tissue shunts energy to tumors

The loss of p62 curtails energy-consuming activities in fat cells, leaving more nutrients available for tumor
growth

Date:


https://www.sciencedaily.com/releases/2018/04/180409120445.htm

April 9,2018
Source:
Sanford-Burnham Prebys Medical Discovery Institute
Summary:
Researchers recently discovered that that inactivation of a protein called p62 in fat cells fuels aggressive, metastatic prostate cancer in mice.
The findings suggest that mTOR inhibitors currently used to treat a wide range of cancers may have the unintended consequence of shutting

down fat tissue metabolism and fueling tumor growth.

FULL STORY

Obesity is the second-leading preventable cause of cancer and represents one of the greatest threats to global
human health. But it has not been clear exactly how whole-body metabolism affects tumor formation. In particular,
the molecular mechanisms by which fat cells communicate with tumor tissue remain poorly understood.

Sanford Prebys Medical Discovery Institute (SBP) researchers recently addressed this question, revealing that inactivation of a protein called p62 in
fat cells fuels aggressive, metastatic prostate cancer in mice. As reported in Cancer Cell, p62 deficiency triggers a shutdown of energy-consuming

processes in fat tissue, thereby increasing the availability of nutrients for cancer cells.

"This work could lead to better therapies that consider cancer not just as a genetic or cellular disease, but as a whole-body process where tumors
communicate with metabolic organs to maintain their unlimited appetite for nutrients," says co-senior study author Maria Diaz-Meco, Ph.D., a

professor in the Cancer Metabolism and Signaling Networks Program at SBP. "This is a vulnerability that can be targeted therapeutically."
Diverting energy

Prostate cancer is the second-leading cause of cancer death among men in the United States, and obesity is a major risk factor for the progression
and aggressiveness of this disease. But the underlying molecular mechanisms have remained unclear, in part due to the limitations of mouse models

of obesity, which have not allowed researchers to study the specific crosstalk between fat cells and tumor tissue independently of dietary factors.



"Most of the studies addressing the role of adiposity and obesity in cancer use mice fed a high-fat diet," says co-senior study author Jorge Moscat,
Ph.D., director and professor of the Cancer Metabolism and Signaling Networks Program at SBP. "Although this mimics some of the situations in
patients, it prevents a real understanding of the signaling pathways that control the bidirectional communication between tumors and adipocytes,
or fat cells. This is essential if we want to identify therapeutic targets that can be harnessed to prevent the pro-tumorigenic signals emanating from

the adipose tissue."

To address this problem, Diaz-Meco and Moscat turned to a mouse model of obesity they previously helped to develop. These mice specifically lack
p62 in fat cells, leading to increased adiposity and metabolic problems without altering food intake. In the new study, the researchers reveal a

central role of p62 in fat tissue-tumor communication, which supports cancer metabolic fitness.

Specifically, they found that p62 deficiency in fat cells promotes the progression and metastasis of prostate cancer in mice by inhibiting a protein
complex called mTORC1. The tumors suppress energy-consuming activities such as fat cell development, a metabolic process called oxidative
phosphorylation, and fatty acid metabolism in white fat tissue. As a result, more fatty acids and other nutrients are available to support tumor
growth. "This metabolic reprograming orchestrated by the loss of p62 in adipocytes appears to help tumors cope with the high-energy demands of

an aggressive cancer," Diaz-Meco says.

Additional experiments showed that p62 deficiency in fat tissue promotes the synthesis of proteins called osteopontin and Cpt1la, which are critical
for prostate cancer proliferation, migration and invasion. These findings are clinically relevant because high levels of osteopontin and Cptla are
associated with aggressive, metastatic castration-resistant prostate cancer in humans. "The significance is huge because we identify a new set of

therapeutic targets that, if modulated, should block the ability of activated adipose tissue to promote tumor malignancy," Moscat says.
Beyond genetics

According to the authors, the findings suggest that mTOR inhibitors currently used to treat a wide range of cancers may have the unintended
consequence of shutting down fat tissue metabolism and fueling tumor growth, at least under certain circumstances. But this possibility needs to be
evaluated in future studies. For their own part, the authors plan to further investigate the p62 signaling pathway in patients and identify druggable

targets that could be evaluated for their therapeutic potential.

"We need to consider other aspects of cancer therapeutics beyond the better-known genetics," Diaz-Meco says. "That is, we need to invest more in

the research of cancer metabolism, which deals with the identification of metabolic vulnerabilities that should be common to all types of cancers.



This will ultimately lead to better therapies that are less susceptible to resistance, which is an all-too-common problem in oncogene-target

approaches."
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Altered immune cells clear childhood brain tumor in mice

Date:
April 16,2018

Source:


https://www.sciencedaily.com/releases/2018/04/180416121624.htm

Stanford Medicine
Summary:
In mice, a fatal brainstem tumor was cleared by injecting it with engineered T cells that recognized the cancer and targeted it for

destruction. The discovery is moving to human trials.

FULL STORY

Engineered human immune cells can vanquish a deadly pediatric brain tumor in a mouse model, a study from the
Stanford University School of Medicine has demonstrated.

The study, published online April 16 in Nature Medicine, represents the first time a severe brainstem cancer, diffuse intrinsic pontine glioma, has
been eradicated in mice with the tumor. DIPG affects a few hundred school-age children across the country each year and has a median survival time
of only 10 months; there is no cure. In mice whose brainstems were implanted with human DIPG, engineered immune cells known as chimeric

antigen receptor T cells -- or CAR-T cells -- were able to eliminate tumors, leaving very few residual cancer cells.

"I was pleasantly surprised with how well this worked," said Michelle Monje, MD, PhD, assistant professor of neurology and a senior author of the
study. "We gave CAR-T cells intravenously, and they tracked to the brain and cleared the tumor. It was a dramatically more marked response than I

would have anticipated.”

When the brains of the mice were examined via immunostaining after treatment, the animals had, on average, a few dozen cancer cells left,

compared with tens of thousands of cancer cells in animals that received a control treatment.

"As a cancer immunotherapist, what gets me really excited is when you take an established tumor and you make it disappear,” said Crystal Mackall,
MD, professor of pediatrics and of medicine and the study's other senior author. "In animal studies, we can often slow the growth of a tumor, shrink
a tumor or prevent tumors from forming. But it isn't so often that we take a tumor that's established and eradicate it -- and that's what you want in

the clinic."



However, some mice experienced dangerous levels of brain swelling, a side effect of the immune response triggered by the engineered cells, the

researchers said, adding that extreme caution will be needed to introduce the approach in human clinical trials.
'Hiding in plain sight’

To begin the research, the scientists screened human DIPG tumor cultures for surface molecules that could act as targets for CAR-T cells. In CAR-T
therapies now used in humans, some of the patient's own immune cells are removed, engineered to attack a surface antigen on the cancer cells, and
returned to the patient's body, where they target the cancer cells for destruction. Cell surface antigens are large molecules sticking out from a cell

that help the immune system determine whether the cell is harmless or harmful.

Monje's team identified a sugar molecule, GD2, which is abundant on the surface of DIPG tumors in 80 percent of cases. Excess expression of the
sugar is caused by the same mutation that drives the growth of most DIPG tumors, known as the H3K27M mutation, the team found. Scientists have
known for decades that GD2 levels on some other forms of cancer are very high, but its discovery on this tumor came as a surprise, Mackall said,

adding, "It was hiding in plain sight, and we didn't know."

Mackall's team had already designed a way to make CAR-T cells that attack the GD2 sugar; similar anti-GD2 CAR-T cells are now being tested in
clinical trials in a few other cancers. In a dish, Mackall's CAR-T cells killed cultured DIPG cells that carry the H3K27M mutation. If the cultured cells
were genetically modified to stop expressing the target sugar, the CAR-T cells no longer worked. Other CAR-T cells that were tuned to different

molecular targets also did not kill the DIPG cancer cells.

Next, the team tested the GD2 CAR-T cells in mice whose brainstem was implanted with human DIPG tumors, an experimental system that Monje's
lab pioneered. Seven to eight weeks after the tumor was established, each mouse received one intravenous injection of GD2 CAR-T cells or, as a
control treatment, an injection of CAR-T cells that react to a different target. The cells are able to cross the blood-brain barrier. In the mice that
received GD2 CAR-T cells, the DIPG tumors were undetectable after 14 days, while mice receiving the control treatment had no tumor regression.
After 50 days, the animals were euthanized and their brains examined. Using immunostaining, the researchers counted the remaining tumor cells;
the mice treated with GD2 CAR-T cells had a few dozen remaining cancer cells per animal, while each control mouse had tens of thousands of cancer
cells. In the GD2 CAR-T treated animals, the residual cancer cells did not express GD2, suggesting that these remaining cells were not vulnerable to

the immune therapy and might be able to cause the cancer to recur.

Risky to use near thalamus



Gliomas occurring in the spinal cord and thalamus of children also exhibit the H3K27M mutation and were found to similarly express very high
levels of GD2. The research team also tried the GD2 CAR-T therapy in mice with human spinal cord and thalamic tumors implanted in their
respective anatomical locations. Spinal cord tumors were effectively cleared by the GD2 CAR-T cells. However, some animals with thalamic tumors
died from the CAR-T treatment. The inflammatory response generated by the immune cells caused brain swelling, which is particularly risky near

the thalamus, a structure buried deep inside the brain, the researchers reported.

"While this strategy is very promising for a disease with few therapeutic options, it's crucially important to keep in mind that these tumors are
located in precarious neuroanatomical sites that just do not tolerate much swelling -- and those regions are already expanded by tumors," Monje
said. "With any effective clearing of a tumor by the immune system, by definition there is inflammation, which means there will be some degree of

swelling. It's a dangerous situation."

The team plans to move the CAR-T treatment into human clinical trials, but will build as many safeguards as possible into the trial to minimize risks

to people who participate, Monje said. "I think this is something we can bring to the clinic soon, but it needs to be done very carefully,” she said.

"These CAR-T cells are extremely potent,” Mackall said, noting that a therapy that uses CAR-T cells to treat pediatric leukemia was approved by the
Food and Drug Administration in 2017. "In leukemia, that potency is the reason this has been a transformative therapy, but it is also the major cause

for toxicity. It's very difficult to find a cancer medicine that works but doesn't have a down side."

Because the CAR-T cells do not eradicate all cancer cells, the researchers think the immune therapy will need to be combined with other treatments.

Monje's team is also studying chemotherapy drugs to treat DIPG.

"I don't think one strategy is going to cure this extremely aggressive and deadly cancer,” Monje said. "However, I think CAR-T immunotherapy is part

of the puzzle of DIPG treatment in a way that I'm quite hopeful about."

The team's work is an example of Stanford Medicine's focus on precision health, the goal of which is to anticipate and prevent disease in the healthy

and precisely diagnose and treat disease in the ill.

Story Source:
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Enigmatic gene critical for a healthy brain

New research has shown how an unusual gene is needed for brain development in young mice

Date:


https://www.sciencedaily.com/releases/2018/04/180416121550.htm

April 16,2018
Source:
University of Bath
Summary:
Scientists have identified a non-coding RNA, called Paupar, influences how healthy brains develop during early life. They have shown that

Paupar orchestrates proteins that control neurodevelopment.




A cross section of the mouse olfactory bulb. Green is electroporated neuroblasts born in the sub ventricular zone that migrated into the olfactory

bulb. Blue is a DAPI nuclear counterstain.

Credit: Francis Szele

New research has shown how an unusual gene is needed for brain development in young mice.

Since the human genome was first sequenced in 2001, scientists have puzzled over swathes of our DNA that despite apparently lacking function are
made into ribonucleic acid (RNA) by the cell. Why make RNA at all when it is not then used to make proteins, which perform fundamental biological

tasks? Perhaps these so-called non-coding RNAs perform critical, but as yet unknown, tasks?

Scientists from the Universities of Bath, Oxford and Edinburgh have now identified one such non-coding RNA, called Paupar, which influences how

healthy brains develop during early life. They have shown that Paupar orchestrates proteins that control neurodevelopment.

They studied KAP1, a gene that codes for an essential protein associated with several fundamental processes in neurodevelopment. The KAP1

protein acts as a regulator for several other genes which allow the brain to grow healthily and develop several types of brain cell.

Using molecular biology techniques they discovered that Paupar can act as a switch, modulating how KAP1 acts by binding to it- thus influencing the

development of healthy brains in mice. It is the first time that a non-coding RNA has been shown to bind to KAP1.
The research is published in The EMBO Journal.

Dr Keith Vance, from the University of Bath Department of Biology & Biochemistry led the research. He said: "It is now clear that the genome
expresses many non-coding RNAs that are not made into protein. Despite this, there is a lot of controversy regarding their function. Some groups
argue that these non-coding RNAs are a result of transcriptional noise with no apparent use whilst others think that the vast majority of them must

be doing something important.
"We have shown here good evidence that one of these genes, called Paupar, is important for development of the brain.

"It's a young field, but I think it's clear we have to reassess the central dogma of molecular biology that DNA is transcribed to RNA that codes for a

protein. We're now seeing that some RNAs can go off and do something themselves.



"Our findings also help us understand the essential role of KAP1, which is something we're really interested in as we look at the development of the

central nervous system.”
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New hope for treating diabetic wounds that just won't heal

Mice bred without TSP2 protein heal faster, suggesting a new target for better treatments

Date:
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April 23,2018
Source:
Experimental Biology 2018
Summary:
New research uncovers the role of a particular protein in maintaining diabetic wounds and suggests that reversing its effects could help aid

wound healing in patients with diabetes.

FULL STORY

One of the most frustrating and debilitating complications of diabetes is the development of wounds on the foot or
lower leg. Once they form, they can persist for months, leading to painful and dangerous infections.

New research uncovers the role of a particular protein in maintaining these wounds and suggests that reversing its effects could help aid wound

healing in patients with diabetes.

"We discovered that a specific protein, thrombospondin-2 (TSP2), is elevated in wounds of patients with diabetes as well as in animal models of
diabetes," said Britta Kunkemoeller, a doctoral student at Yale University who conducted the study. "To determine whether TSP2 contributes to
delayed wound healing, we genetically removed TSP2 from a mouse model of diabetes and observed improved wound healing. Our study shows that

TSP2 could be a target for a specific therapy for diabetic wounds."

Kunkemoeller will present the research at the American Society for Investigative Pathology annual meeting during the 2018 Experimental Biology

meeting, held April 21-25 in San Diego.

Diabetes currently afflicts nearly 26 million Americans, more than 8 percent of the population. Diabetic wounds are one of many complications of

the disease.



Treatment for these wounds is mostly limited to standard wound care, such as moist bandages, removal of damaged tissue and footwear that
reduces pressure on the wound. Despite these measures, the wounds often persist. In the most severe cases, it becomes necessary to amputate the

affected foot or lower leg; diabetic wounds are the leading cause of amputations in the United States.

Most previous work on wound healing in diabetes has focused on the types of cells that are involved in wound healing such as immune cells, skin
cells and the cells that form blood vessels. By contrast, Kunkemoeller's research focuses on TSP2, a component of the extracellular matrix. The

extracellular matrix is a meshwork that serves as the structural foundation for cells, like the scaffolding used in construction.

In addition to providing structural support, the extracellular matrix regulates processes that are important to wound healing, including the behavior
of immune, skin and vessel-forming cells. TSP2 is a component of the extracellular matrix that influences how the matrix is formed, as well as the

development and communication of other types of cells that grow within the matrix.

"Our focus on TSP2 therefore allowed us to study a single molecule that influences several wound-healing related processes," explained

Kunkemoeller.

The team bred mice that develop type 2 diabetes but cannot produce TSP2. When the researchers induced wounds in these mice, they found that the

mice without TSP2 healed significantly better and faster than other mice that had diabetes along with normal levels of TSP2.

They also analyzed the factors that influence how much TSP2 the body produces. That part of the study revealed that TSP2 production increases
when blood sugar levels are higher, explaining why people with diabetes have higher levels of TSP2 than people without diabetes.

"Currently, our lab is developing engineered biomaterials derived from extracellular matrix that lacks TSP2," said Kunkemoeller. "Our plan is to
apply such materials to diabetic wounds in mouse models in order to evaluate their efficacy. Going forward, additional research will focus on either

preventing the production or inhibiting the function of TSP2 in diabetic wounds."

Story Source:
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Mouse study identifies new target for human accelerated aging syndrome

Date:


https://www.sciencedaily.com/releases/2018/04/180427085223.htm

April 27,2018
Source:
University of Cambridge
Summary:
Scientists have identified a potential therapeutic target in the devastating genetic disease Hutchinson-Gilford Progeria Syndrome (HGPS),

which is characterized by premature aging.

FULL STORY

Scientists from the University of Cambridge have identified a potential therapeutic target in the devastating genetic
disease Hutchinson-Gilford Progeria Syndrome (HGPS), which is characterised by premature ageing.

In a paper published today in Nature Communications, scientists provide preclinical data showing that chemical inhibition or genetic deregulation of

the enzyme N-acetyltransferase 10 (NAT10) leads to significant health and lifespan gains in a mouse model of HGPS.

HGPS is a rare condition: patients have an average life expectancy of around 15 years, suffering a variety of symptoms including short stature, low

body weight, hair loss, skin thickening, problems with fat storage, osteoporosis, and cardiovascular disease, typically dying of a heart attack.

The disease arises from specific mutations in the gene for the protein Lamin A, which lead to production of a shorter, dysfunctional protein that
accumulates in cells, specifically in the membranes surrounding the nucleus. This causes disorganisation of chromatin (the 'packaging' around DNA),

deregulated transcription, accumulation of DNA damage and defective cell proliferation.

By screening candidate molecules for an effect on nuclear membranes in human HGPS patient-derived cells in vitro, the authors have previously
identified a small molecule called remodelin as an effective ameliorative agent. They then identified which component of the cells was being affected

by remodelin: an enzyme with a variety of cell functions, called NAT10.

Their aim in the new study was to take these findings into a mouse model with the same genetic defect as HGPS patients, to see whether inhibiting

NAT10 -- either chemically by administration of remodelin or genetically by engineering reduced production of NAT10 -- could ameliorate the



disease. The results show that these approaches indeed significantly improved the health of the diseased mice, increased their lifespan, and reduced

the effects of the HGPS mutation across a variety of measures in body tissues and at the cellular level.

The research was led by Dr Gabriel Balmus from the Wellcome Trust/ Cancer Research UK Gurdon Institute and Dr Delphine Larrieu from the

Cambridge Institute for Medical Research, University of Cambridge; and Dr David Adams from the Wellcome Sanger Institute.

Senior author Professor Steve Jackson commented: "We're very excited by the possibility that drugs targeting NAT10 may, in future, be tested on

people suffering from HGPS. I like to describe this approach as a 're-balancing towards the healthy state'.

"We first studied the cell biology to understand how the disease affects cells, and then used those findings to identify ways to re-balance the defect

at the whole-organism level. Our findings in mice suggest a therapeutic approach to HGPS and other premature ageing diseases."

This study was funded by the Wellcome and the Medical Research Council, and core funding to the Gurdon Institute from the Wellcome and Cancer
Research UK.
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