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November 26, 2019
Source:
University of Montreal
Summary:
Virologists have identified a way to thwart HIV infection at its very early stages.

FULL STORY

1.7 million. That's how many people are infected with the human
immunodeficiency virus (HIV) each year worldwide. 1.7 million people who
are condemned to lifelong antiretroviral therapy (ART) or risk developing
fatal AIDS . Out of the 37.9 million people living with HIV (PLWH), 22.3 million
have access to ART, allowing them to have an almost normal lifespan.
Unfortunately, however, the medications only go so far: they don't reach the
cells where the virus lies dormant for years. Moreover, potential long-term
adverse effects of these medications remain unknown.

Still, HIV research has been making steady strides to help the large number of PLWH. HIV
laboratories around the globe are trying to unlock the "secrets" of the virus and find its weak spots
in order to prevent or cure the infection. At the Montreal Clinical Research Institute (IRCM),
scientists Eric A. Cohen and Tram NQ Pham have recently identified a way to thwart HIV infection at
its very early stages. Their discovery is the subject of an article in the scientific journal Cell Reports.

The window of vulnerability: a few crucial first days

"Contrary to popular belief, HIV is not so easily transmitted," says Eric Cohen, director of the Human
Retrovirology Research Unit at the IRCM and a virology professor in the Department of
Microbiology, Infectious Diseases and Immunology at Université de Montréal. "We are studying the
window of vulnerability of the virus, meaning the moments in the infection process when it could be
weakened or attacked. We focused on the very early stages following viral invasion.”

Once transmitted, HIV does not immediately spread through the body. It initially has to multiply
locally, mainly in the genital tissues. It is only after this initial, local expansion that the virus spreads.
This localized expansion offers a very brief window of vulnerability before the virus efficiently
establishes a systemic infection.

The immune response is like an armed struggle: an enemy infiltrates and the body defends itself.
Viruses are the intruders, and white blood cells are soldiers trying to hold down the fort. The white
blood cells are equipped with their own "infantry units": lymphocytes, phagocytes, granulocytes and
others. The phagocyte group has an even more specialized unit known as 'plasmacytoid dendritic
cells' (PDCs). These small, round-shaped cells patrol the body, specializing in both pathogen
detection and antiviral response orchestration. In other words, they are the whistleblowers, the ones
through which the entire defence process is set into motion. When they detect a threat, they change
shape and develop protuberances called dendrites. "Most importantly, they start producing large



amounts of interferon, a protein that triggers a state of infection resistance in other cells," Cohen
explained.

As its name implies, HIV preferentially targets the immune system: it attacks and weakens the body's
own defences, and the infected person becomes susceptible to the slightest infection. As soon as it
arrives, HIV gets PDCs out of the way and prevents them from sounding the alarm. "The virus doesn't
seem to kill them directly, but it makes them disappear in a way that is still not understood," said
Pham, the senior research associate in the Human Retrovirology Research Unit. "The loss of PDCs
from both the infection site and throughout the body helps establish the infection.”

A humanized mouse model to fight HIV infection

"Given what HIV does to PDCs, we wondered what would happen if we boosted PDC levels and their
function both prior to and during infection,” said Cohen. To test this, the scientists used a special
protein known as FIt3 receptor ligand to stimulate the production of PDCs from the bone marrow of
humanized mice. These rodents are engineered to have a human immune system in place of the
mouse's own machinery. Consequently, in an infected humanized mouse, HIV behaves as it
otherwise would in a human host.

Administration of this special protein maintained high levels of PDCs in these mice and produced
some striking results: 1) the initial number of infected mice was reduced; 2) the time it took for the
virus to be detectable in the blood was lengthened; and 3) the amount of virus in the blood, also
known as viremia, was significantly reduced. "We observed up to a 100-fold decrease in viremia,"
Pham noted. "In other words, the initial infection is suppressed by maintaining a high level of PDCs."

The Implications for designing a vaccine

This seminal work also showed that the injection of the FIt3 receptor ligand not only increased PDC
abundance, but also boosted their ability to detect the virus and produce interferon following its
detection.

Of course, HIV infection normally goes unnoticed and by the time the viremia is detectable, it is a
little too late. In this context, the discovery by Cohen and Pham is highly important in terms of
prevention and a potential cure. "These new findings will be crucial in the design of an HIV vaccine,
which is basically aimed at teaching the immune system to defend itself by introducing it to a
weakened form of the virus," said Cohen. "We can now focus on PDCs in order to control the seeding
and expansion of the virus at the early stage of infection."
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Even before cancer is detectable, glow-in-the-dark cells show
mutations driving malignancy

Date:
December 2, 2019
Source:
Duke University Medical Center

Summary:
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Researchers have observed how stem cell mutations quietly arise and spread throughout a
widening field of the colon until they eventually predominate and become a malignancy.

FULL STORY

Duke Cancer Institute researchers have observed how stem cell mutations
quietly arise and spread throughout a widening field of the colon until they
eventually predominate and become a malignancy.

Using an innovative modeling system in mice, the researchers visually tagged colon cancer
mutations by causing stem cells to glow. Mutations found in colon cancer were then visualized in the
animals, illuminating a sort of tournament-to-the-death underway in the intestine in which one or
another mutation prevailed over the others to become the driving force of a malignancy.

"This study provides new insight into the previously invisible process in which mutant precancerous
stem cells spread throughout the colon and seed cancer," said Joshua Snyder, Ph.D., assistant
professor in the departments of Surgery and Cell Biology at Duke and corresponding and co-senior
author of a study publishing online Dec. 2 in the journal Nature Communications.

"Our technique sets a firm foundation for testing new therapies that interrupt this early, pre-
malignant process. We hope to one day target and eliminate these stealth precancerous cells to
prevent cancer,” Snyder said.

Snyder and colleagues -- including co-senior author H. Kim Lyerly, M.D., George Barth Geller
Professor at Duke - -- applied the molecular dyeing technique in a new way, tagging several common
colon cancer mutations in the stem cells of a single tumor to create a fluorescent barcode.

When transferred to a mouse, the rainbow of fluorescent stem cells coul In this way, the researchers
found key differences in how the intestinal habitats common to babies and adults grow pre-
cancerous fields of mutant cells. At a critical period, newborns are sensitive to the effects of
mutations within intestinal stem cells. This insidiously seeds large fields of premalignant mutated
cells throughout the intestine -- a process called field cancerization -- that dramatically increases
cancer risk. These fields of mutated cells can grow and spread for years without being detected by
current screening technologies; often, they remain harmless, but under proper conditions, can
rapidly become cancerous later in adults.

The researchers also observed that some colon cancer mutations found in patients can lead to a
striking increase in the fertility of the environment surrounding precancerous fields. Ultimately, this
leads to the rapid spread of fields throughout the intestine, with lethal consequences.

Certain common mutations that arise from external sources, such as an injury or an environmental
exposure, could also disrupt the environment surrounding the stem cell and lead to the rapid growth
and spread of precancerous fields. These occurrences can be especially lethal in adults and occur
much more rapidly than previously expected -- as if dropping a match on a drought-stricken forest.

"Field cancerization has been suggested to be the defining event that initiates the process of cancer
growth, including cancers of the breast, skin and lung," Snyder said. "Our technique allows us to
model how premalignant cells compete and expand within a field by simple fluorescent imaging,
potentially leading to earlier diagnosis and treatment."

Snyder said additional studies are underway using the fluorescent barcoding to view the cancer
fields in breast cancer, aiming to learn more about when a pre-cancerous condition known as ductal
carcinoma in situ is driven by malignant vs. benign mutations.

In addition to Snyder and Lyerly, study authors include Peter G. Boone, Lauren K. Rochelle, Veronica
Lubkov, Wendy L. Roberts, P.J. Nicholls, Cheryl Bock, Mei Lang Flowers, Richard ]. von Furstenberg,
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Joshua D. Ginzel, Barry R. Stripp, Pankaj Agarwal, Alexander D. Borowsky, Robert D. Cardiff, Larry S.
Barak and Marc G. Caron.

The work was supported by the National Cancer Institute (512-CA100639-10, 1K22CA212058,
R21CA173245, 1R33CA191198, NICHD 5T32HD040372), Sage Biosciences (3U24CA209923-01S1),
the Department of Defense (W81XWH-12-1-0447) and Duke Surgery.

Story Source:

Materials provided by Duke University Medical Center. Note: Content may be edited for style and
length.
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Summary:
A study in mice shows for the first time that epigenetics -- the molecular mechanisms that
determine which genes are turned on or off -- plays a key role in determining an individual's
innate drive to exercise.

FULL STORY
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Why is it that some people love to exercise, and others hate it? Most people
would assume it's all due to genetics, but a new Baylor College of Medicine led
study in mice shows for the first time that a different molecular level of
regulation -- epigenetics -- plays a key role in determining one's innate drive
to exercise. Epigenetics refers to molecular mechanisms that determine which
genes are turned on or off in different cell types. Since epigenetic mechanisms
are inherently more malleable than genetics, the findings suggest a potential
way to help '‘program' people to enjoy being more physically active.

Today, in the journal Nature Communications, Baylor researchers and colleagues report the
surprising creation of an 'epigenetic couch potato' mouse. They found that in neurons within a part
of the brain called the hypothalamus, changes in DNA methylation -- the addition of methyl chemical
tags in the DNA -- have a major impact on levels of voluntary exercise behavior.

"We study developmental programming, which refers to how the environment during development
can have a long term impact on risk of disease," said corresponding author, Dr. Robert A. Waterland,
professor of pediatrics -- nutrition at the USDA/ARS Children's Nutrition Research Center at Baylor

and Texas Children's Hospital.

Over the last several years, the researchers studied various mouse models to understand
developmental programming of energy balance, that is, the balance of calories consumed vs. those
burned off. A prolonged positive energy balance leads to obesity. Remarkably, whether the early
environmental influence was fetal growth restriction, infant overnutrition, or maternal exercise
during pregnancy, the long-term effect on energy balance was always due to persistent changes in
physical activity, not food intake.

"Our earlier findings suggested that establishment of one's physical activity 'set point’ can be
affected by early environment, and that this may involve epigenetics,” said Waterland, who also is a
professor of molecular and human genetics and a member of the Dan L. Duncan Comprehensive
Cancer Center at Baylor.

How the brain regulates the body's energy balance

In the current study, Waterland and his colleagues designed an experiment to directly test whether
DNA methylation in the brain affects energy balance. They focused on the hypothalamus, a brain
region that plays a central role in energy balance, and in particular, studied a specialized subset of
hypothalamic neurons called AgRP neurons, famous for their role in regulating food intake.

The researchers disrupted DNA methylation in AgRP neurons by disabling the Dnmt3a gene. Dnmt3a
is responsible for adding methyl groups to DNA, particularly in the brain during early postnatal life.
The results showed that, indeed, DNA methylation was dramatically reduced in AgRP neurons of
these mice. The investigators then tested whether these animals gained or lost weight when
compared to normal mice.

"We expected that interfering with DNA methylation in AgRP neurons would result in major changes
in the animals' weight," said Dr. Harry MacKay, a postdoctoral fellow in the Waterland lab and first
author of the study. "Somewhat disappointingly, however, the Dnmt3a-deficient mice were only
slightly fatter than those that were not deficient."

But when the researchers explored the cause of this change in energy balance, things got more
interesting. The team expected to find differences in food intake between normal and Dnmt3a-
deficient mice. But there were none. Instead, they found a major difference in spontaneous physical
exercise.

The researchers placed running wheels in the animals' cages for eight weeks and measured how
much they ran each night. Normal male mice ran about 6 Km (3,7 miles) every night, but the
Dnmt3a-deficient mice ran only half as much and, accordingly, lost less fat. Importantly, detailed
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treadmill studies showed that, although they ran only half as much as normal mice, the Dnmt3a-
deficient mice were just as capable of running. They had the ability, but appeared to lack the desire.

"Our findings suggest that epigenetic mechanisms, such as DNA methylation, that are established in
the brain during fetal or early postnatal life, play a major role in determining individual propensity
for exercise," Waterland said. "Nowadays, as decreases in physical activity contribute to the
worldwide obesity epidemic, it is increasingly important to understand how all of this works."

Other authors contributing to this work include Harry MacKay, C. Anthony Scott, Jack D. Duryea,
Maria S. Baker, Eleonora Laritsky, Marta L. Fiorotto, Rui Chen, Yumei Li and Cristian Coarfa (Baylor
College of Medicine); Amanda E. Elson and Richard B. Simerly (Vanderbilt University) and Theodore
Garland Jr. (University of California at Riverside).

This work was supported by grants from the U.S. Department of Agriculture (CRIS 3092-5-001-059)
and the National Institutes of Health (NIH) (5R01DK111831). Next generation sequencing was
conducted at Baylor College of Medicine Functional Genomics Core, which is partially supported by
the NIH shared instrument grant S100D023469.
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Summary:

Researchers have found that very slow spontaneous blood vessel pulsations drive the
clearance of substances from the brain, indicating that targeting and improving this process
may help to prevent or treat amyloid-beta accumulation.
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FULL STORY

In patients with Alzheimer's disease, amyloid-beta protein fragments
accumulate in the tissue and blood vessels of the brain, likely due to a faulty
clearance mechanism. In experiments conducted in mice, investigators at
Massachusetts General Hospital (MGH) have found that very slow
spontaneous vessel pulsations -- also known as 'vasomotion' -- drive the
clearance of substances from the brain, indicating that targeting and
improving this process may help to prevent or treat amyloid-beta
accumulation.

In their study published in Neuron, the researchers injected a fluorescently labeled carbohydrate
called dextran into the brains of awake mice, and they conducted imaging tests to follow its
clearance. Their experiments revealed that vasomotion was critical for clearing dextran from the
brain and stimulating an increase of the amplitude of these vessel pulsations could increase
clearance. Also, in mice with cerebral amyloid angiopathy, a condition that causes amyloid-beta to
build up in the walls of the brain's blood vessels, vessel pulsations were hindered and clearance
rates were reduced.

"We were able to show for the first time that large dilations and contractions of vessels that happen
spontaneously at an ultra-low frequency are a major driving force to clear waste products from the
brain," said lead author Susanne van Veluw, PhD, an investigator in the department of Neurology at
MGH. "Our findings highlight the importance of the vasculature in the pathophysiology of
Alzheimer's disease. If we direct therapeutic strategies towards promoting healthy vasculature and
therefore improve clearance of amyloid-beta from the brain, we may be able to prevent or delay the
onset of Alzheimer's disease in the future."

Story Source:

Materials provided by Massachusetts General Hospital. Note: Content may be edited for style and
length.
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In a study conducted in Japan, even light to moderate alcohol consumption was
associated with elevated cancer risks. In the study published early online in Cancer, a
peer-reviewed journal of the American Cancer Society, the overall cancer risk appeared
to be the lowest at zero alcohol consumption.

Although some studies have linked limited alcohol consumption to lower risks of certain
types of cancer, even light to moderate consumption has been associated with a higher
risk of cancer overall. To study the issue in Japan, Masayoshi Zaitsu, MD, Ph.D., of The
University of Tokyo and the Harvard T.H. Chan School of Public Health, and his
colleagues examined 2005-2016 information from 33 general hospitals throughout
Japan. The team examined clinical data on 63,232 patients with cancer and 63,232
controls matched for sex, age, hospital admission date, and admitting hospital. All
participants reported their average daily amount of standardized alcohol units and the
duration of drinking. (One standardized drink containing 23 grams of ethanol was
equivalent to one 180-milliliter cup (6 ounces) of Japanese sake, one 500-milliliter
bottle (17 ounces) of beer, one 180-milliliter glass (6 ounces) of wine, or one 60-
milliliter cup (2 ounces) of whiskey.

Overall cancer risk appeared to be the lowest at zero alcohol consumption, and there
was an almost linear association between cancer risk and alcohol consumption. The
association suggested that a light level of drinking at a 10-drink-year point (for example,
one drink per day for 10 years or two drinks per day for five years) would increase
overall cancer risk by five percent. Those who drank two or fewer drinks per day had an
elevated cancer risk regardless of how long they had consumed alcohol. Also, analyses
classified by sex, drinking/smoking behaviors, and occupational class mostly showed
the same patterns.

20


https://medicalxpress.com/tags/clinical+data/

The elevated risk appeared to be explained by alcohol-related cancer risk across
relatively common sites, including the colorectum, stomach, breast, prostate, and
esophagus.

"In Japan, the primary cause of death is cancer,"” said Dr. Zaitsu. "Given the current
burden of overall cancer incidence, we should further encourage promoting public
education about alcohol-related cancer risk."

HH##
Additional Information

NOTE: The information contained in this release is protected by copyright. Please include journal

attribution in all coverage. A free abstract of this article will be available via the Cancer News Room

upon online publication. For more information or to obtain a PDF of any study, please contact:

Penny Smith +44 (0) 1243 770448 (UK)

newsroom@wiley.com
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Full Citation: "Light to moderate amount of lifetime alcohol consumption and risk of cancer in
Japan." Masayoshi Zaitsu, Takumi Takeuchi, Yasuki Kobayashi, and Ichiro Kawachi. CANCER;
Published Online: December 9, 2019 (DOI: 10.1002 /cncr.32590).

URL Upon Publication: http://doi.wiley.com/10.1002/cncr.32590

Author Contact: The University of Tokyo School of Medicine's General Affairs office, at
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CANCER is a peer-reviewed publication of the American Cancer Society integrating scientific
information from worldwide sources for all oncologic specialties. The objective of CANCER is to
provide an interdisciplinary forum for the exchange of information among oncologic disciplines
concerned with the etiology, course, and treatment of human cancer. CANCER is published on behalf
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@]JournalCancer

About Wiley

Wiley drives the world forward with research and education. Through publishing, platforms and

services, we help students, researchers, universities, and corporations to achieve their goals in an

21


https://medicalxpress.com/tags/cancer/
https://medicalxpress.com/tags/public+education/
https://medicalxpress.com/tags/public+education/
https://medicalxpress.com/tags/alcohol/
https://medicalxpress.com/tags/cancer+risk/
https://newsroom.wiley.com/category/tags/%5Bcatpath-raw%5D-24
mailto:newsroom@wiley.com
https://twitter.com/WileyNews?ref_src=twsrc%5Egoogle%7Ctwcamp%5Eserp%7Ctwgr%5Eauthor
http://doi.wiley.com/10.1002/cncr.32590
mailto:ishomu@m.u-tokyo.ac.jp
mailto:tdatz@hsph.harvard.edu
https://twitter.com/journalcancer?lang=en

ever-changing world. For more than 200 years, we have delivered consistent performance to all of

our stakeholders. The Company's website can be accessed at http://www.wiley.com.

Disclaimer: AAAS and EurekAlert! are not responsible for the accuracy of news releases posted to

EurekAlert! by contributing institutions or for the use of any information through the EurekAlert system.

22


http://www.wiley.com/

6. FERIES /LAREEZTIYIIRADEGCHINEES®EE

B{t:2019 % 12 A 10 H
Y—R: 03V X wTX VX RZESEE
B=:

CIVRRTFVRKRZEFHOMAEES L. REFDOIVADMKTEMNELRZFIE
TILRETIO—FEFERATEHLICES>T, EREE WAGR FEEH (Ch(EERIA
HMESVCEREZL-0TREAICED) 25 |IERITELGFEREZHERSE,. COBED
WEF.RFAROEGCFOEBEDEGCHETEEERETLILWK  IES /L(ELEFD
RHIAER)EERLIZEVNVSRTIZ—UTHD,

HARELIE. COERF Cllorfdé NN ZELMOEELRTEFTHILEHKR.
BAMICZIE. EREBDEEERSFICERIN-Za—0OULRET SR M
FHEEL. TNODKD 2 DOFHEZERITIRNICERTLIOEMITEARZRIME
INIBEDAVEATHEUVEZ D INRELTHONDZDERAONT-EEEBE TR
LiaWhe. MES. BRAE. TR MMORBERETLEDIRBIZOLGMNLAEEELNH
%, WAGR FEIRBE X BAK 11p13 REEERHLLTEHMONTEY . Cllorfd6 ZET F
BIR11pI3 DEHICHETHIELGFO—BELIEILBNBARICRELEZGEICES
5. ARELMN. TORADMATERESIND Cllorfd6 2 /IN\VBEDEZFHST L. WAGR
FEMRBETRONDESIT. Cllorfd6 AU /N VENDLENT I RBO =2 —0O2 OMHE .
Za—OVERRKNEERBRTEGEN ST,

CDWEIL. Nature Communications 3D 9 A 11 BEA VA VIRICHEBEH SN, F
f=. COMEDEZDFIZIL, Atsushi Saito, Yuto Hasegawa, Yuya Tanaka, Atsushi
Kamiya GEBRAMEEZEDLFILH 5,

MEEE-1—R/ MDY TIR—JIZRD

<FEIX >https://www. sciencedaily. com/releases/2019/12/191210140410. htm

Date:

December 10,2019
Source:
Johns Hopkins Medicine

Summary:

23



Using a targeted gene epigenome editing approach in the developing mouse brain,
researchers reversed one gene mutation that leads to the genetic disorder WAGR syndrome,
which causes intellectual disability and obesity in people. This specific editing was unique in
that it changed the epigenome -- how the genes are regulated -- without changing the actual
genetic code of the gene being regulated.

FULL STORY

Using a targeted gene epigenome editing approach in the developing mouse
brain, Johns Hopkins Medicine researchers reversed one gene mutation that
leads to the genetic disorder WAGR syndrome, which causes intellectual
disability and obesity in people. This specific editing was unique in that it
changed the epigenome -- how the genes are regulated -- without changing the
actual genetic code of the gene being regulated.

The researchers found that this gene, C110rf46, is an important regulator during brain development.
Specifically, it turns on and off the direction-sensing proteins that help guide the long fibers growing
out of newly formed neurons responsible for sending electrical messages, helping them form into a
bundle, which connects the two hemispheres of the brain. Failure to properly form this bundled
structure, known as the corpus callosum, can lead to conditions such as intellectual disability, autism
or other brain developmental disorders.

"Although this work is early, these findings suggest that we may be able to develop future epigenome
editing therapies that could help reshape the neural connections in the brain, and perhaps prevent
developmental disorders of the brain from occurring,” says Atsushi Kamiya, M.D., Ph.D., associate
professor of psychiatry and behavioral sciences at the Johns Hopkins University School of Medicine.

The study was published online in the September 11 issue of Nature Communications.

WAGR syndrome is also known as chromosome 11p13 deletion syndrome, which can result when
some or all of the gene located in the region of chromosome 11p13 that includes C11orf46 is deleted
by chance. The researchers used a genetic tool, short hairpin RNA, to cause less of the C110rf46
protein to be made in the brains of mice. The fibers of the neurons in the mouse brains with less of
the C11orf46 protein failed to form the neuron bundled corpus callosum, as is found in WAGR
syndrome.

The gene that makes Semaphorin 6a, a direction-sensing protein, was turned on higher in mice with
lower C11o0rf46. By using a modified CRISPR genome editing system, the researchers were able to
edit a portion of the regulatory region of the gene for Semaphorin. This editing of the epigenome
allowed C11orf46 to bind and turn down the gene in the brains of these mice, which then restored
the neuron fiber bundling to that found in normal brains.

Other authors on the study include Atsushi Saito, Yuto Hasegawa, Yuya Tanaka, Mohika Nagpal,
Gabriel Perez and Emily Alway of Johns Hopkins; Cyril Peter, Sergio Espeso-Gil, Tariq Fayyad, Chana
Ratner, Aslihan Dincer, Achla Gupta, Lakshmi Devi and Schahram Akbarian of Mount Sinai; John
Pappas of New York University; Francois Lalonde of the National Institute of Mental Health (NIMH),
John Butman of the National Institutes of Health (NIH) Clinical Center; and Joan Han of the Eunice
Kennedy Shriver National Institute of Child Health and Human Development (NICHD).

This work was supported by grants from the National Institute on Drug Abuse (DA041208), NIMH
(MH091230, MH094268, MH104341, MH117790), the National Center for Complementary and
Integrative Health (AT008547), a Johns Hopkins Catalyst Award, the Brain & Behavior Research
Foundation, NICHD (ZIAHD008898), an NIH Bench-to-Bedside Award and Office of the Director at
NIH (S100D016374).
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Han received grant funding from Rhythm Pharmaceuticals.
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NEWS RELEASE 10-DEC-2019

Salk researchers show how two experimental Alzheimer’s drugs protect the brains

of mice from other aspects of aging

SALK INSTITUTE

LA JOLLA--(December 10, 2019) In mouse models of Alzheimer's disease, the investigational drug
candidates known as CMS121 and J147 improve memory and slow the degeneration of brain cells.
Now, Salk researchers have shown how these compounds can also slow aging in healthy older mice,
blocking the damage to brain cells that normally occurs during aging and restoring the levels of

specific molecules to those seen in younger brains.
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The research, published last month in the journal eLife, suggests that the drug candidates may be
useful for treating a broader array of conditions and points out a new pathway that links normal

aging to Alzheimer's disease.

"This study further validated these two compounds not only as Alzheimer's drug candidates but also
as potentially more widely useful for their anti-aging effects," says Pamela Maher, a senior staff

scientist at Salk and a co-corresponding author of the new paper.

Old age is the biggest risk factor for Alzheimer's disease--above the age of 65, a person's risk of
developing the disease doubles about every five years. However, at a molecular level, scientists

aren't sure what occurs in the brain with aging that contributes to Alzheimer's.

"The contribution of old age-associated detrimental processes to the disease has been largely
neglected in Alzheimer's disease drug discovery," says Antonio Currais, a Salk staff scientist and first

author of the new paper.

Maher and David Schubert, the head of Salk's Cellular Neurobiology Lab, previously developed
CMS121 and J147, variants of plant compounds with medicinal properties. Both compounds tested
positive for their ability to keep neurons alive when exposed to cellular forms of stress related to
aging and Alzheimer's disease. Since then, the researchers have used the drug candidates to treat
Alzheimer's in animal models of the disease. But experiments revealing exactly how the compounds
work suggested that they were targeting molecular pathways also known to be important in

longevity and aging.

In the new research, Maher, Currais and their colleagues turned to a strain of mice that ages
unusually fast. A subset of these mice was given CMS121 or J147 beginning at nine months old--the
equivalent of late middle age in humans. After four months, the team tested the memory and

behavior of the animals and analyzed genetic and molecular markers in their brains.

Not only did the animals given either of the drug candidates perform better on memory tests than
mice that hadn't received any treatment, but their brains showed differences at the cellular and
molecular levels. In particular, expression of genes associated with the cell's energy-generating

structures called mitochondria was preserved by CMS121 and J147 with aging.

"The bottom line was that these two compounds prevent molecular changes that are associated with

aging," says Maher.

More detailed experiments showed that both drugs affected mitochondria by increasing levels of the
chemical acetyl-coenzyme A (acetyl-coA). In isolated brain cells, when the researchers blocked an
enzyme that normally breaks down acetyl-CoA, or when they added extra amounts of an acetyl-coA
precursor, they saw the same beneficial effect on mitochondria and energy generation. The brain

cells became protected against the normal molecular changes associated with aging.
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"There was already some data from human studies that the function of mitochondria is negatively
impacted in aging and that it's worse in the context of Alzheimer's," says Maher. "This helps solidify

that link."

Maher and Currais are planning future experiments to test the effects of CMS121 and J147 on how
other organs age. They also hope to use the new results to inform the development of new
Alzheimer's drugs; targeting other molecules in the acetyl-coA pathway may help treat the disease,

they hypothesize.

"We are now using a variety of animal models to investigate how this neuroprotective pathway
regulates specific molecular aspects of mitochondrial biology, and their effects on aging and

Alzheimer's," says Currais.
HH#

Other researchers on the study were Ling Huang, Joshua Goldberg, Gamze Ates, Anténio Pinto-
Duarte, Maxim Shokhirev and David Schubert of the Salk Institute, and Michael Petrascheck of The
Scripps Research Institute. The work was supported by grants from the National Institutes of Health,
the Glenn Foundation for Medical Research, the Shiley Foundation and the Edward N. and Della L.

Thome Memorial Foundation.

David Schubert is an unpaid advisor for Abrexa Pharmaceuticals, a company working on the
development of J147 for Alzheimer's therapy. The Salk Institute holds the patents for CMS121 and
J147.

About the Salk Institute for Biological Studies: Every cure has a starting point. The Salk Institute
embodies Jonas Salk's mission to dare to make dreams into reality. Its internationally renowned and
award-winning scientists explore the very foundations of life, seeking new understandings in
neuroscience, genetics, immunology, plant biology and more. The Institute is an independent
nonprofit organization and architectural landmark: small by choice, intimate by nature and fearless
in the face of any challenge. Be it cancer or Alzheimer's, aging or diabetes, Salk is where cures begin.

Learn more at: salk.edu.

Disclaimer: AAAS and EurekAlert! are not responsible for the accuracy of news releases posted to

EurekAlert! by contributing institutions or for the use of any information through the EurekAlert system.
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Mice fed a plant-rich diet are less susceptible to gastrointestinal (GI) infection from a
pathogen such as the one currently under investigation for a widespread E. coli outbreak
tied to romaine lettuce, UT Southwestern researchers report.

FULL STORY

Mice fed a plant-rich diet are less susceptible to gastrointestinal (GI) infection
from a pathogen such as the one currently under investigation for a
widespread E. coli outbreak tied to romaine lettuce, UT Southwestern
researchers report. A strain of E. coli known as EHEC, which causes
debilitating and potentially deadly inflammation in the colon with symptoms
such as bloody diarrhea and vomiting, is implicated in several foodborne
outbreaks worldwide each year.

"There has been a lot of hearsay about whether a plant-based diet is better for intestinal health than
a typical Western diet, which is higher in oils and protein but relatively low in fruits and vegetables,"
says Vanessa Sperandio, Ph.D., professor of microbiology and biochemistry at UT Southwestern. "So

we decided to test it."

Her study on a mouse model of EHEC is published this week in Nature Microbiology.

"Plant-rich diets are high in pectin, a gel-like substance found in many fruits and vegetables. Pectin is
digested by the gut microbiota into galacturonic acid, which we find can inhibit the virulence of
EHEC," she adds.

"This is relevant to public health because EHEC outbreaks lead to hemorrhagic colitis, which is
debilitating and sometimes causes death, particularly in the very young and the elderly," she says.

Intestinal pathogens like EHEC sense the complex chemistry inside the GI tract to compete with the
gut's resident microbiota to establish a foothold, Sperandio says. Over centuries, the pathogens have
developed different strategies to compete against the so-called good, or commensal, microbes that
normally line the gut.

Those commensals include harmless strains of E. coli living in the colons of humans and other
mammals, where they help the host's normal digestion process, she adds. The word commensal
means "eating at the same table" and that is what the symbiotic bacteria that make up the gut's
microbiota do.

The commensals that line the gut present a significant barrier to intestinal pathogens, Sperandio
explains. EHEC and similar gram-negative bugs overcome that barrier by deploying a secretion
system called T3SS.

T3SSs act like molecular syringes to inject a mix of virulence proteins into the cells lining the host's
colon, setting off inflammation and symptoms of infection. Because mice are unaffected by EHEC,
researchers use a similar pathogen, Citrobacter rodentium, in mouse studies, Sperandio explains.

"Our study finds first that the good E. coli and the pathogenic ones like EHEC use different sugars as
nutrients," she says, adding that the two types of E. coli may have evolved to avoid competing for the
same energy sources. "Second, we find that dietary pectin protects against the pathway the
pathogenic EHEC uses to become more virulent."

Another type of commensal gut bacteria breaks down dietary pectin from fruit and vegetables,
creating galacturonic acid, a sugar acid that the EHEC and C. rodentium use in two ways. Initially, the
pathogen uses that sugar acid as an energy source to expand in the gut, Sperandio says.
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"Once the sugar acid becomes depleted, the pathogen changes its survival strategy, almost like
flipping a switch," she says. Instead of using the galacturonic acid for nourishment, the infectious
bacteria employs it in a signaling pathway that increases the EHEC's and similar bacteria's virulence
using the syringe-like T3SS.

In the study, mice fed pectin for about a week withstood infection. Comparing the colons of six mice
fed a chow diet with 5 percent extra pectin from citrus peel with four mice on a typical diet, the
researchers found a much lower rate of infection in the pectin-eating mice, Sperandio says.

The amount of bacteria in the mouse gut was measured by daily stool checks and by analysis of the
amount of bacteria in a pouch at the juncture of the small and large intestines, called the cecum, at
the experiment's end.

The researchers found that mice on the pectin-enriched chow had about 10,000 bacteria in the
cecum compared to 1 million bacteria in mice on the typical diet. The pectin group also had fewer
symptoms, she says, adding that a pectin level of 5 percent appears to prevent the pathogen from
activating its virulence repertoire.

She stresses that the research is one step in a journey to define the molecular mechanisms that
govern how the commensal species in the gut impact the virulence of intestinal pathogens.

"This is not translatable to humans yet. We hope a better understanding of how intestinal disease
develops will lead to strategies to reduce the incidence or, at least, the symptoms caused by these
gram-negative pathogens, possibly through new vaccines or drugs," she says.

Story Source:

Materials provided by UT Southwestern Medical Center. Note: Content may be edited for style and
length.
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Angel G. Jimenez, Melissa Ellermann, Wade Abbott, Vanessa Sperandio. Diet-derived galacturonic
acid regulates virulence and intestinal colonization in enterohaemorrhagic Escherichia coli
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Grizzly bears spend many months in hibernation, but their muscles do not suffer from the
lack of movement. Researchers report on how they manage to do this. The grizzly bears'
strategy could help prevent muscle atrophy in humans as well.

FULL STORY

Grizzly bears spend many months in hibernation, but their muscles do not
suffer from the lack of movement. In the journal Scientific Reports, a team led
by Michael Gotthardt reports on how they manage to do this. The grizzly
bears' strategy could help prevent muscle atrophy in humans as well.

A grizzly bear only knows three seasons during the year. Its time of activity starts between March
and May. Around September the bear begins to eat large quantities of food. And sometime between
November and January, it falls into hibernation. From a physiological point of view, this is the
strangest time of all. The bear's metabolism and heart rate drop rapidly. It excretes neither urine nor
feces. The amount of nitrogen in the blood increases drastically and the bear becomes resistant to
the hormone insulin.

A person could hardly survive this four-month phase in a healthy state. Afterwards, he or she would
most likely have to cope with thromboses or psychological changes. Above all, the muscles would
suffer from this prolonged period of disuse. Anyone who has ever had an arm or leg in a cast for a
few weeks or has had to lie in bed for a long time due to an illness has probably experienced this.

A little sluggish, but otherwise fine

Not so the grizzly bear. In the spring, the bear wakes up from hibernation, perhaps still a bit sluggish
at first, but otherwise well. Many scientists have long been interested in the bear's strategies for
adapting to its three seasons.

A team led by Professor Michael Gotthardt, head of the Neuromuscular and Cardiovascular Cell
Biology group at the Max Delbrueck Center for Molecular Medicine (MDC) in Berlin, has now
investigated how the bear's muscles manage to survive hibernation virtually unharmed. The
scientists from Berlin, Greifswald and the United States were particularly interested in the question
of which genes in the bear's muscle cells are transcribed and converted into proteins, and what
effect this has on the cells.

Understanding and copying the tricks of nature

"Muscle atrophy is a real human problem that occurs in many circumstances. We are still not very
good at preventing it," says the lead author of the study, Dr. Douaa Mugahid, once a member of
Gotthardt's research group and now a postdoctoral researcher in the laboratory of Professor Marc
Kirschner of the Department of Systems Biology at Harvard Medical School in Boston.

"For me, the beauty of our work was to learn how nature has perfected a way to maintain muscle
functions under the difficult conditions of hibernation," says Mugahid. "If we can better understand
these strategies, we will be able to develop novel and non-intuitive methods to better prevent and
treat muscle atrophy in patients."

Gene sequencing and mass spectrometry

To understand the bears' tricks, the team led by Mugahid and Gotthardt examined muscle samples
from grizzly bears both during and between the times of hibernation, which they had received from
Washington State University. "By combining cutting-edge sequencing techniques with mass
spectrometry, we wanted to determine which genes and proteins are upregulated or shut down both
during and between the times of hibernation," explains Gotthardt.
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"This task proved to be tricky -- because neither the full genome nor the proteome, i.e., the totality of
all proteins of the grizzly bear, were known," says the MDC scientist. In a further step, he and his
team compared the findings with observations of humans, mice and nematode wormes.

Non-essential amino acids allowed muscle cells to grow

As the researchers reported in the journal "Scientific Reports," they found proteins in their
experiments that strongly influence a bear's amino acid metabolism during hibernation. As a result,
its muscle cells contain higher amounts of certain non-essential amino acids (NEAAs).

"In experiments with isolated muscle cells of humans and mice that exhibit muscle atrophy, cell
growth could also be stimulated by NEAAs," says Gotthardt, adding that "it is known, however, from
earlier clinical studies that the administration of amino acids in the form of pills or powders is not
enough to prevent muscle atrophy in elderly or bedridden people."

"Obviously, it is important for the muscle to produce these amino acids itself -- otherwise the amino
acids might not reach the places where they are needed," speculates the MDC scientist. A therapeutic
starting point, he says, could be the attempt to induce the human muscle to produce NEAAs itself by
activating corresponding metabolic pathways with suitable agents during longer rest periods.

Tissue samples from bedridden patients

In order to find out which signaling pathways need to be activated in the muscle, Gotthardt and his
team compared the activity of genes in grizzly bears, humans and mice. The required data came from
elderly or bedridden patients and from mice suffering from muscle atrophy -- for example, as a
result of reduced movement after the application of a plaster cast. "We wanted to find out which
genes are regulated differently between animals that hibernate and those that do not," explains
Gotthardt.

However, the scientists came across a whole series of such genes. To narrow down the possible
candidates that could prove to be a starting point for muscle atrophy therapy, the team subsequently
carried out experiments with nematode worms. "In worms, individual genes can be deactivated
relatively easily and one can quickly see what effects this has on muscle growth," explains Gotthardt.

A gene for circadian rhythms

With the help of these experiments, his team has now found a handful of genes whose influence they
hope to further investigate in future experiments with mice. These include the genes Pdk4 and
Serpinfl, which are involved in glucose and amino acid metabolism, and the gene Rora, which
contributes to the development of circadian rhythms. "We will now examine the effects of
deactivating these genes," says Gotthardt. "After all, they are only suitable as therapeutic targets if
there are either limited side effects or none at all."

Story Source:
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Association. Note: Content may be edited for style and length.
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