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< 3> Cannabis impacts sperm counts, motility in tw | EurekAlert!

NEWS RELEASE 2-DEC-2021

Cannabis impacts sperm counts, motility in
two generations of mice

Peer-Reviewed Publication

WASHINGTON STATE UNIVERSITY

PULLMAN, Wash. - An intense but short-term exposure to cannabis vapor lowered sperm
counts and slowed sperm movement, or motility, not only in the directly exposed male mice
but also in their sons.

The Washington State University study, published in the journal Toxicological Sciences, builds
on other human and animal studies, showing that cannabis can impede male reproductive
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function. The current study uses more controlled circumstances than human studies, which
often have to rely on surveys, and is the first known reproductive study to use vaporized
whole cannabis in mice, which is the more common form humans use. Previous animal
studies use other administration methods such as injections of tetrahydrocannabinol (THC),
the main psychoactive component of cannabis.

More research needs to be done, but the study's generational findings should give cannabis
users pause, said Kanako Hayashi, the paper’s corresponding author.

“This is a warning flag. You may take cannabis for some kind of momentary stress, but it
could affect your offspring,” said Hayashi, who is an associate professor in WSU’s School of
Molecular Biosciences.

Human sperm counts have declined by as much as 59% in recent decades, according to

some estimates. There are likely many reasons for this decline, Hayashi said, but this study
adds to the evidence that cannabis use may be detrimental to male reproductive function.

For this study, researchers studied 30 adult male mice. They exposed 15 of them to
cannabis vapor three times a day for ten days—an intense amount but one that mimics the
cannabis intake of frequent cannabis users. The researchers then compared sperm counts
and motility in those mice to the unexposed control group. They found that immediately
after the exposure period, the mice’s sperm motility decreased, and after one month, sperm
counts were lower.

The researchers bred several of the male mice to unexposed female mice. The

male progeny of the exposed group also showed lowered sperm count and motility.
Cannabis-exposed sons also showed evidence of DNA damage and disruption related to
sperm cell development.

“We were not expecting that the sperm would be completely gone or that motility would be
completely offset, but the reduction in sperm count and motility of the offspring, the sons, is
probably a direct effect of the cannabis exposure to father,” said Kanako.

A third-generation, the grandsons of the exposed male mice, did not show the same
impacts, however, which suggests that the cannabis exposure impacted the second-
generation mice at a developmental stage.

Hayashi and her colleagues are currently testing the theory that cannabis exposure to mice
in utero would have deeper generational effects, as the drug would affect the formation of
the mice’s reproductive system that could be passed down.

The current study was supported in part by funds provided for medical and biological
research by the State of Washington Initiative Measure No. 171
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< B 3 >Mouse study suggests manipulation of certain nerve cells can help regenerate lost heart
muscle -- ScienceDaily

Mouse study suggests manipulation of certain
nerve cells can help regenerate lost heart
muscle

Date:

December 2, 2021
Source:

Johns Hopkins Medicine
Summary:

Human heart muscle cells cease to multiply after birth, making any heart injury later in life
a permanent one, reducing function and leading to heart failure. Now, however,
researchers say they have new evidence from mouse experiments that manipulating
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certain nerve cells or the genes that control them might trigger the formation of new heart
muscle cells and restore heart function after heart attacks and other cardiac disorders.

FULL STORY

Human heart muscle cells cease to multiply after birth, making any heart
injury later in life a permanent one, reducing function and leading to heart
failure. Now, however, Johns Hopkins Medicine researchers say they have
new evidence from mouse experiments that manipulating certain nerve
cells or the genes that control them might trigger the formation of new heart
muscle cells and restore heart function after heart attacks and other cardiac
disorders.

More specifically, they say, results of their study, published Dec. 1, in Science Advances, sheds
new light on how some neurons regulate the number of heart muscle cells.

Nerve cells have long been known to regulate heart function, but their role and impact during
heart development and their effect on muscle cell growth has been unclear.

"Our study sought to examine the role of so-called sympathetic neurons on heart development
after birth, and what we found is that by manipulating them, there could be tremendous potential
for regulating the total number of muscle cells in the heart even after birth,” says Emmanouil
Tampakakis, M.D., assistant professor of medicine at the Johns Hopkins University School of
Medicine, and the lead author of the study.

The nerve cells that make up the sympathetic nervous system (SNS) control automatic
processes in the body such as digestion, heart rate and respiration. The SNS is typically
associated with "fight-or-flight" responses, the body's general response to alarming, stressful or
threatening situations.

For the new study, the research team created a genetically modified mouse model by blocking
sympathetic heart neurons in developing mouse embryos, and analyzed the drivers of heart
muscle cell proliferation through the first two weeks of life after birth.

What they found was a significant decrease in the activity of a pair of genes -- the period 1 and
period 2 genes -- already known to control the circadian cycle. Remarkably, removing those two
circadian genes in mouse embryos, the researchers saw increased neonatal heart size and an
increase in the number of cardiomyocytes, or heart muscle cells, by up to 10%. This suggested
that the effect of sympathetic nerves on heart muscle cells is likely mediated through these two
circadian or "clock" genes.

Clock genes are components of the circadian rhythm pattern that in mammals regulates bodily
functions on a more-or-less 24-hour cycle aligned with hours of daylight and darkness.

"Shortly after birth, mammals, including people and mice, stop producing heart muscle cells. And
unlike other organs, like the liver, the heart can't regenerate after it's damaged," says
Tampakakis. "We've shown that it may be possible to manipulate nerves and/or circadian genes,
either through drugs or gene therapies, to increase the number of heart cells after birth."

People who survive a heart attack can lose up to a billion heart muscle cells, and Tampakakis
says there is scientific evidence that hearts tend to recover faster after an attack when the total
number of cells to begin with is higher. By manipulating sympathetic nerves and clock genes -- a
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technique called neuromodulation -- researchers believe the heart could be made to respond to
injury much better.

"Neuromodulation is a pretty new concept in cardiology, and we believe these are the first
reports that associate clock genes with new growth of heart muscle cells." says Chulan Kwon,
Ph.D., M.S., associate professor of medicine and director of the Cardiovascular Stem Cell
Program at the Johns Hopkins University School of Medicine. "Our study, maybe for the first
time, shows what's happening if you block the supply of nerves to the heart, and provides new
insights for developing neuromodulation strategies for cardiac regeneration."

Tampakakis says his team is working on further experiments to characterize the different groups
of neurons that supply the heart and demonstrate how those nerves develop and adjust over
time and after heart injury.

According to the U.S. Centers for Disease Control and Prevention, cardiovascular disease
remains the most common cause of death in the country causing one in four deaths.

This work was supported by the National Institutes of Health, American Heart Association
Maryland Stem Cell Research Fund, W.W. Smith Charitable Trust, the Magic that Matters Fund
and The JHU Mirowski Discovery Award.

Other scientists who conducted the research include Harshi Gangrade, Stephanie Glavaris, Myo
Htet, Sean Murphy, Brian Leei Lin, Ting Liu, Amir Saberi, Matthew Miyamoto, of Johns Hopkins
Medicine; Gabsang Lee of Johns Hopkins University School of Medicine; Liliana Minichiello of
Oxford University; William Kowalski and Yoh-Suke Mukouyama of the National Institutes of
Health.

None of the authors have disclosures or conflicts of interest in the study to report.

Story Source:

Materials provided by Johns Hopkins Medicine. Note: Content may be edited for style and
length.

Journal Reference:

1. Emmanouil Tampakakis, Harshi Gangrade, Stephanie Glavaris, Myo Htet, Sean Murphy,
Brian Leei Lin, Ting Liu, Amir Saberi, Matthew Miyamoto, William Kowalski, Yoh-Suke
Mukouyama, Gabsang Lee, Liliana Minichiello, Chulan Kwon. Heart neurons use clock
genes to control myocyte proliferation. Science Advances, 2021; 7 (49)

DOI: 10.1126/sciadv.abh4181
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< X >Researchers use gene editing to create single-sex mice litters | Alloa and Hillfoots

Advertiser (alloaadvertiser.com)

3rd December

Researchers use gene editing to create single-
sex mice litters

By Press Association 2021
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Mouse

Scientists have used gene-editing technology to create female-only
and male-only mice litters with 100% efficiency.

The technology could be used to improve animal welfare in scientific
research and also agriculture.

Scientific research can often require either male or female animals, like
laboratory research into reproduction

In farming, only female animals are required for egg production and in
dairy herds, meaning it is common practice for animals of the
unrequired sex to be culled after birth.

The method demonstrated in the new study uses a two-part genetic
system to inactivate embryos shortly after fertilisation, allowing only the
desired sex to develop.

According to the researchers, such a genetically based method to control
the sex of offspring could drastically reduce culling in both industries.
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This work could have immediate and valuable impact in scientific
laboratories

James Turner

The embryo selection is based on the fact there are two elements of
CRISPR-Cas9: the Cas9 enzyme that cuts the DNA, allowing scientists to
alter specific regions, and the guide RNA which carries the Cas9 to the
right location on the genome.

One element of the system was placed on the father’'sX or Y
chromosome, meaning it would only be inherited by female or male
embryos respectively.

The other element is contributed by the mother and is inherited by all
embryos.

A specific gene, which is essential to DNA replication and repair, was
targeted.

When an embryo was formed from a sperm and an egg, each containing
one half of CRISPR-Cas9, the gene editing was triggered in the embryo
and it was not able to develop beyond a very early stage of around 16 to
32 cells.

Using this method the Francis Crick Institute and University of Kent
researchers were able to control the sex of a litter with 100% effect.

To produce a male-only litter, the researchers edited the father’s X
chromosome, meaning only females inherited the deleterious mutation,
and for a female-only litter, they edited the Y chromosome.

The method did not lead to a 50% decrease in the number of offspring
produced - the litter sizes were between 61% and 72% of control litters.

The researchers suggest this is because animals such as mice produce
more eggs than required during each ovarian cycle, allowing for a
proportion to be lost during early development without reducing litter
size.
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This suggests that in situations where one sex is needed, fewer breeding
animals will be required to produce the same number of the desired
offspring.

As the offspring that survive only contain half of the CRISPR-Cas9
elements within their genome, this acts as a control preventing the sex
selection being passed down to further generations.

Charlotte Douglas, first author and former PhD student and postdoctoral
scientist at the Crick, said: “This method works as we split the genome-
editing process in half, between a male and female, and it is only when
the two halves meet in an embryo through breeding that it is activated.

“Embryos with both halves cannot develop beyond very early cell stages.

“We’ve also shown this process works successfully in different
combinations - introducing either the Cas9 or the guide RNA elements
on to the mother’s or father’s chromosomes.”

James Turner, author and group leader of the Sex Chromosome Biology
Laboratory at the Crick, said: “This work could have immediate and
valuable impact in scientific laboratories, as we’ve shown how it is safe
and effective in mice, a common mammal used in medical and scientific
research.

“While a lot of research needs both sexes, there are areas of study where
only one is needed.

“For example, when studying the reproductive system, sex-specific
diseases or certain hormones.”

The researchers suggest the findings may be applicable to other animals,
further research is needed, and should be considered at ethical and
regulatory levels.

The study is published in Nature Communications.
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< HE 3 >Blood from marathoner mice boosts brain funct | EurekAlert!

NEWS RELEASE 8-DEC-2021

Blood from marathoner mice boosts brain
function in their couch-Potato counterparts

Peer-Reviewed Publication

STANFORD MEDICINE

Physical exercise is great for a mouse’s brain, and for yours. Numerous studies conducted in
mice, humans and laboratory glassware have made this clear. Now, a new study shows it's
possible to transfer the brain benefits enjoyed by marathon-running mice to their couch-
potato peers.

Stanford School of Medicine researchers have shown that blood from young adult mice that
are getting lots of exercise benefits the brains of same-aged, sedentary mice. A single
protein in the blood of exercising mice seems largely responsible for that benefit.

The discovery could open the door to treatments that — by taming brain inflammation in
people who don't get much exercise — lower their risk of neurodegenerative disease or
slow its progression.
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In the study, to be published Dec. 8 in Nature, the Stanford researchers compared blood
samples from exercising and sedentary mice of the same age. They showed that
transfusions of blood from running mice reduced neuroinflammation in the sedentary mice
and improved their cognitive performance. In addition, the researchers isolated a blood-
borne protein that appears to play an important role in the anti-neuroinflammatory exercise
effect.

Inflammation and cognitive health

Neuroinflammation has been strongly tied to neurodegenerative diseases in humans,
said Tony Wyss-Coray, PhD, professor of neurology and neurological sciences. Animal

studies have indicated that neuroinflammation precipitates neurodegenerative disorders
and that reversing or reducing neuroinflammation can prolong cognitive health, he said.

Anybody who's suffered from influenza can relate to the loss of cognitive function that
comes from a fever-inducing viral infection, Wyss-Coray said: “You get lethargic, you feel
disconnected, your brain doesn’t work so well, you don't remember as clearly.”

That's a result, at least in part, of the bodywide inflammation that follows the infection. As
your immune system ramps up its fight, the inflammation spills over into your brain.
Neuroinflammation also exacerbates the progression of Alzheimer’'s and other
neurodegenerative diseases, said Wyss-Coray, a neuro-immunologist who in

a study published earlier this year identified signs of brain inflammation in people who had
died of COVID-19.

Wyss-Coray is the new study’s senior author. The lead author is Zurine De Miguel, PhD, a

former postdoctoral scholar in Wyss-Coray's group who is now an assistant professor of
psychology at California State University, Monterey Bay.

It's already known that exercise induces a number of healthy manifestations in the brain,
such as more nerve-cell production and less inflammation.

“We've discovered that this exercise effect can be attributed to a large extent to factors in
the blood, and we can transfer that effect to a same-aged, non-exercising individual,”
said Wyss-Coray, the D. H. Chen Professor II.

Nightly mouse marathon

Mice love to run. Give a caged mouse access to a running wheel a few inches in diameter
and, with no training or prompting, it will rack up 4 to 6 miles a night (they sleep by day) on
legs that are much shorter than ours. If you lock the wheel, the mouse won't log nearly as
much exercise, although it's still free to skitter hither and thither about its cage (roughly
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equivalent to heading into the kitchen now and then to fetch a beer or a snack from the
fridge).

The investigators put either functional or locked running wheels into the cages of 3-month-
old lab mice, which are metabolically equivalent to 25-year-old humans. A month of steady
running was enough to substantially increase the quantity of neurons and other cells in the
brains of marathoner mice when compared with those of sedentary mice.

Next, the researchers collected blood from marathoner and, as controls, sedentary mice.
Then, every three days, they injected other sedentary mice with plasma (the cell-free
fraction of blood) from either marathoner or couch-potato mice. Each injection equaled 7%
to 8% of the recipient mouse's total blood volume. (An equivalent amount in humans would
be about % to % of a pint.)

“The mice getting runner blood were smarter,” Wyss-Coray said. On two different lab tests
of memory, sedentary mice injected with marathoner plasma outperformed their equally
sedentary peers who received couch-potato plasma.

In addition, sedentary mice receiving plasma from marathoner mice had more cells that give
rise to new neurons in the hippocampus (a brain structure associated with memory and
navigation) than those given couch-potato plasma transfusions.

The scientists compared activation levels of thousands of genes in the hippocampus of
sedentary mice receiving marathoner versus those receiving couch-potato plasma. Of the
roughly 2,000 genes whose activation levels changed in response to marathoner plasma,
the 250 whose activation levels changed most prominently were known to be most strongly
linked to inflammatory processes, and their activation-level changes suggested lower
neuroinflammation among mice who received marathoner-blood transfusions.

“The runners’ blood was clearly doing something to the brain, even though it had been
delivered outside the brain, systemically,” said Wyss-Coray.

Turning to an examination of proteins in the marathoner mice’s blood, the Stanford team
identified 235 distinct proteins, of which 23 were scarcer and 26 more abundant in
marathoner compared with couch-potato mice. Several of these differentially expressed
proteins were associated with the complement cascade — a set of about 30 blood-borne
proteins that interact with one another to kick-start the immune response to pathogens.
Chronic inflammation resulting from aberrant activation of the complement system, Wyss-
Coray noted, appears to accelerate the progression of many neurodegenerative disorders.

A protein of interest
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Removing a single protein, clusterin, from marathoner mice’s plasma largely negated its
anti-inflammatory effect on sedentary mice's brains. No other protein the scientists similarly
tested had the same effect.

Clusterin, an inhibitor of the complement cascade, was significantly more abundant in the
marathoners’ blood than in the couch potatoes’ blood.

Further experiments showed that clusterin binds to receptors that abound on brain
endothelial cells, the cells that line the blood vessels of the brain. These cells are inflamed in
the majority of Alzheimer’s patients, noted Wyss-Coray, whose research has shown that
blood endothelial cells are capable of transducing chemical signals from circulating blood,
including inflammatory signals, into the brain.

Clusterin by itself, even though administered outside the brain, was able to reduce brain
inflammation in two different strains of lab mice in which either acute bodywide
inflammation or Alzheimer’s-related chronic neuroinflammation had been induced.

Separately, the investigators found that at the conclusion of a six-month aerobic exercise
program, 20 military veterans with mild cognitive impairment, a precursor to Alzheimer’s
disease, had elevated clusterin levels in their blood.

Wyss-Coray speculated that a drug that enhances or mimics clusterin’s binding to its
receptors on brain endothelial cells might help slow the course of neuroinflammation-
associated neurodegenerative diseases such as Alzheimer's.

Wyss-Coray is a member of the Stanford Wu Tsai Neuroscience Institute, Stanford Bio-X, and
the Stanford Maternal and Child Health Research Institute; and a faculty fellow of Stanford
ChEM-H.

Other Stanford study co-authors are former postdoctoral scholars Nathalie Khoury, PhD,
Niclas Olsson, PhD, Ryan Vest, PhD, and Hui Zhang, PhD; former graduate student Michael
Betley, DVM, PhD; former neurology instructor Benoit Lehallier, PhD; former undergraduate
Drew Willoughby; postdoctoral scholars Andrew Yang, PhD, Oliver Hahn, PhD, and Nannan
Lu, PhD; former medical and graduate student Liana Bonanno, MD, PhD; Palo Alto Veterans
Institute for Research assistant Lakshmi Yerra; former staff scientist Lichao Zhang, PhD;
laboratory manager Nay Lui Saw; former life sciences research associate Davis Lee; Kaci
Fairchild, PhD, clinical assistant professor of psychology; former life science research
professional Patrick McAlpine; Mehrdad Shamloo, PhD, professor of neurosurgery; Joshua
Elias, PhD, assistant professor of chemical and systems biology; and Thomas Rando, MD,
PhD, professor of neurology and neurological sciences.

The study was funded by the National Institutes of Health (grants AG0047820 and
1F32AG067652), the Stanford Alzheimer’s Disease Research Center (NIH grant P30
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AG066515), the U.S. Department of Veterans Affairs, the U.S. Department of Defense, the
Alzheimer’s Association and the Marie Curie Foundation, the NOMIS Foundation, the Simons
Foundation and the Wu Tsai Neurosciences Institutes’ Brain Rejuvenation Project with
support from the Bertarelli Foundation

Stanford’s Department of Neurology and Neurological Sciences also supported the work.
###

The Stanford University School of Medicine consistently ranks among the nation’s top
medical schools, integrating research, medical education, patient care and community
service. For more news about the school, please visit http://med.stanford.edu/school.html.

The medical school is part of Stanford Medicine, which includes Stanford Health Care and
Stanford Children’s Health. For information about all three, please
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< HE X >Experimental treatment with enzyme protects mice from lethal anthrax infection

(medicalxpress.com)

Experimental treatment with enzyme protects
mice from lethal anthrax infection
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Capsuleremoval from Bacellus anthracaby treatinent with Capsule Depotlymerase

Capsule removal from Bacillus anthracis by treatment with capsule depolymerase (capsule
shown in red). Credit: Wilson J. Ribot, USAMRIID

Scientists have demonstrated that modifying an enzyme produced by the bacterium
that causes anthrax can protect mice from infection with the deadly disease. Their
findings, published in today's online edition of Science Translational Medicine,
suggest a potential therapeutic strategy for treating multidrug-resistant strains of
anthrax, and could lead to new treatments for other bacterial infections.

Bacillus anthracis, the bacterium that causes anthrax, is recognized as one of the
most significant bioterrorism threats, as well as a public health challenge in many
parts of the world. Three main components allow it to cause disease—lethal toxin,
edema toxin, and capsule. In this study, the researchers developed a method to
degrade the capsule surrounding the bacterium, allowing it to be ingested and
destroyed by the white blood cells—thus reducing virulence.

Public health officials have become increasingly concerned about strains of anthrax
that appear to be resistant to treatment with known antibiotics, according to Arthur
M. Friedlander, M.D., the paper's senior author. He and his team at the U.S. Army
Medical Research Institute of Infectious Diseases (USAMRIID) worked with
investigators at the U.S. Naval Research Laboratories, the University of Washington
in Seattle, and the University of California at Davis to explore alternative treatment
approaches that do not rely on the use of antibiotic drugs.

One promising avenue is to make the bacterium more susceptible to the innate
immune system—the human body's first line of defense against a pathogenic
"invader." The innate immune response consists of physical, chemical and cellular
defenses that work to immediately prevent the spread of foreign pathogens
throughout the body. Enzymes known as capsular depolymerases, which are
naturally produced by several classes of bacteria, have emerged as a potential new
line of antivirulence agents.
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"Identification of the capsule depolymerase enzyme within the anthrax bacillus led
us to attempt to use that enzyme to remove the capsule,” said Friedlander. "When
this proved successful, we utilized recombinant DNA technology and protein
engineering methods to engineer and reconfigure the enzyme in new ways."

Those "engineering changes"” included circular permutation by protein design, to
enhance stability and make the enzyme easier to produce, and pegylation, which
improves the enzyme's pharmacokinetics—the properties that allow it to be
absorbed and properly distributed within the body. The team then tested the
pegylated enzyme, known as PEG-CapD-CPS334C, to be sure it had retained its
enzymatic activity.

In the study, 10 of 10 mice infected with anthrax spores from a nontoxigenic
encapsulated strain were completely protected after treatment with PEG-CapD-
CPS334C, while only 1 of 10 mice receiving a control treatment survived. Similarly,
treatment of mice infected with a fully virulent encapsulated strain using PEG-CapD-
CPS334C protected 8 of 10 animals, while only 2 of 10 control animals survived.

"This strategy renders B. anthracis susceptible to the innate immune responses and
does not rely on antibiotics," the authors concluded. "These findings suggest

that enzyme-catalyzed removal of the capsule may be a potential therapeutic
strategy for the treatment of multidrug-resistant anthrax and other bacterial
infections."

It could also allow warfighters exposed to anthrax through natural or other means to
be treated at the time of exposure or shortly thereafter, preserving combat power in

forward areas where advanced diagnostics and treatments may not be readily
available.

Explore further

Anthrax capsule vaccine completely protects monkeys from lethal inhalational anthrax

More information: Patricia M. Legler et al, Treatment of experimental anthrax with pegylated
circularly permuted capsule depolymerase, Science Translational Medicine (2021). DOI:
10.1126/scitranslmed.abh1682

Journal information: Science Translational Medicine

Provided by US Army Medical Research Institute of Infectious Diseases
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< FE 3> No more annual flu shot? New target for universal influenza vaccine -- ScienceDaily

No more annual flu shot? New target for
universal influenza vaccine

Date:
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Source:
Scripps Research Institute
Summary:

A new antibody discovered in the blood of some people vaccinated against or infected
with influenza can recognize a broad variety of flu viruses.

FULL STORY

Scientists at Scripps Research, University of Chicago and Icahn School of
Medicine at Mount Sinai have identified a new Achilles' heel of influenza
virus, making progress in the quest for a universal flu vaccine. Antibodies
against a long-ignored section of the virus, which the team dubbed the
anchor, have the potential to recognize a broad variety of flu strains, even
as the virus mutates from year to year, they reported Dec. 23, 2021 in the
journal Nature.

"It's always very exciting to discover a new site of vulnerability on a virus because it paves the
way for rational vaccine design," says co-senior author Andrew Ward, PhD, professor of
Integrative Structural and Computational Biology at Scripps Research. "It also demonstrates that
despite all the years and effort of influenza vaccine research there are still new things to
discover."

"By identifying sites of vulnerability to antibodies that are shared by large numbers of variant
influenza strains we can design vaccines that are less affected by viral mutations,” says study
co-senior author Patrick Wilson, MD, who was previously at the University of Chicago and
recently recruited to Weill Cornell Medicine as a professor of pediatrics and a scientist in the
institution's Gale and Ira Drukier Institute for Children's Health. "The anchor antibodies we
describe bind to such a site. The antibodies themselves can also be developed as drugs with
broad therapeutic applications."

In a typical year, influenza affects more than 20 million people in the United States and leads to
more than 20,000 deaths. Vaccines against influenza typically coax the immune system to
generate antibodies that recognize the head of hemagglutinin (HA), a protein that extends
outward from the surface of the flu virus. The head is the most accessible regions of HA, making
it a good target for the immune system; unfortunately, it is also one of the most variable. From
year to year, the head of HA often mutates, necessitating new vaccines.

Researchers have designed experimental influenza vaccines to be more universal, spurring the
body to create antibodies against the less-variable stalk region of HA, which extends like a stem
between the influenza virion and the HA head. Some of these universal flu vaccines are currently
in early clinical trials.

In the new study, a collaborative team of scientists characterized 358 different antibodies present
in the blood of people who had either been given a seasonal influenza vaccine, were in a phase |
trial for an experimental, universal influenza vaccine, or had been naturally infected with
influenza.

Many of the antibodies present in the blood of participants were antibodies already known to
recognize either the HA head or stalk. But a collection of new antibodies stood out; the
antibodies bound to the very bottom of the stalk, near where each HA molecule is attached to the
membrane of the flu virion.
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The co-first authors of the manuscript -- Julianna Han, a staff scientist in the Ward lab, and
Jenna Guthmiller, a postdoctoral fellow at the University of Chicago -- named this section of HA
the anchor, and began studying it further. In all, the scientists identified 50 different antibodies to
the HA anchor, from a total of 21 individuals. The antibodies, they discovered, recognized a
variety of H1 influenza viruses, which account for many seasonal flu strains. Some of the
antibodies were also able to recognize pandemic H2 and H5 strains of influenza in lab tests. And
in mice, the antibodies successfully protected against infection by three different H1 influenza
viruses.

"In order to increase our protection to these highly mutating viruses, we need to have as many
tools as we can," says Han. "This discovery adds one more highly potent target to our
repertoire." Importantly, these antibodies appear to be fairly common in people, and belong to a
class of antibodies that any person's body can produce -- an important consideration in designing
a vaccine to spur their development.

"The human immune system already has the ability to make antibodies to this epitope, so it's just
a matter of applying modern protein engineering methods to make a vaccine that can induce
those antibodies in sufficient numbers," adds Guthmiller.

The researchers say that future, improved iterations of a universal vaccine could more
purposefully aim to generate anchor antibodies. Until now, scientists designing universal
vaccines hadn't paid attention to whether the anchor region of the stem was included as a target.
Ideally, a universal influenza vaccine will lead to antibodies against multiple sections of the virus -
- such as both the HA anchor and the stalk -- to increase protection to evolving viruses.

The researchers are planning future studies on how to design a vaccine that most directly targets
the HA anchor of different influenza strains.

In addition to Han and Ward, authors of the study, "Broadly neutralizing antibodies target a
hemagglutinin anchor epitope,” include Sara Richey and Alba Torrents de la Pena of Scripps;
Jenna Guthmiller, Henry Utset, Lei Li, Linda Yu-Ling Lan, Carole Henry, Christopher Stamper,
Olivia Stovicek, Haley Dugan, Nai-Ying Zheng, Micah Tepora, Dalia Bitar, Siriruk Changrob, Min
Huang and Patrick Wilson of University of Chicago; Meagan McMahon, George O'Dell, Alec
Freyn, Fatima Amanat, Victoria Rosado, Shirin Strohmeier, Adolfo Garcia-Sastre, Raffael
Nachbagauer, Peter Palese and Florian Krammer of Icahn School of Medicine at Mount Sinai;
Monica Fernandez-Quintero and Klaus Lied! of University of Innsbruck, Lauren Gentles and
Jesse Bloom of Fred Hutchinson Cancer Research Center; and Lynda Coughlan of University of
Maryland School of Medicine

This work was supported by funding from the National Institute of Allergy and Infectious Diseases
(K99AI159136, U19A1082724,U19A1109946, U19AI1057266, PO1AI097092, RO1AI145870-01,
R21A1146529, and T32Al007244-36), the NIAID Centers of Excellence for Influenza Research
and Surveillance (HHSN272201400005C, HHSN272201400008C), the NIAD Centers of
Excellence for Influenza Research and Response (75N93019R00028), the NIAID Collaborative
Influenza Vaccine Innovation Centers (75N93019C00051), the Bill and Melinda Gates
Foundation (OPP1084518) and the Austrian Science Fund (P34518).

Story Source:

Materials provided by Scripps Research Institute. Note: Content may be edited for style and
length.

Journal Reference:
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< X >Disarming a blood-clotting protein prevents gum disease in mice: Human and animal

study offers insight into treating periodontal disease and other inflammatory disorders --
ScienceDaily

Disarming a blood-clotting protein prevents
gum disease in mice

Human and animal study offers insight into treating periodontal disease and
other inflammatory disorders
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Summary:

Blocking function of a blood-clotting protein, called fibrin, prevented bone loss from
periodontal (gum) disease in mice, according to new research. The study suggests that
suppressing abnormal fibrin activity could hold promise for preventing or treating
periodontal disease, as well as other inflammatory disorders marked by fibrin buildup,
including arthritis and multiple sclerosis.

FULL STORY

Blocking function of a blood-clotting protein prevented bone loss from
periodontal (gum) disease in mice, according to research led by scientists
at the National Institute of Dental and Craniofacial Research (NIDCR), part
of the National Institutes of Health. Drawing on animal and human data, the
researchers found that buildup of the protein, called fibrin, triggers an
overactive immune response that damages the gums and underlying bone.
The study, which was published in Science, suggests that suppressing
abnormal fibrin activity could hold promise for preventing or treating
periodontal disease, as well as other inflammatory disorders marked by
fibrin buildup, including arthritis and multiple sclerosis.

Periodontal disease affects nearly half of Americans over age 30, and 70% of those 65 and
older. It is a bacterial infection of the tissues supporting the teeth. In its early stages, periodontal
disease causes redness and swelling (inflammation) of the gums. In advanced stages, called
periodontitis, the underlying bone becomes damaged, leading to tooth loss. While scientists have
known that periodontitis is driven in part by an exaggerated immune cell response, until now, it
was unclear what triggered the response, and how it caused tissue and bone damage.

"Severe periodontal disease can lead to tooth loss and remains a barrier to productivity and
quality of life for far too many Americans, especially those lacking adequate access to dental
care," said NIDCR Director Rena D'Souza, D.D.S., Ph.D. "By providing the most comprehensive
picture yet of the underlying mechanisms of periodontal disease, this study brings us closer to
more effective methods for prevention and treatment."

At sites of injury or inflammation, fibrin normally plays a protective role, helping to form blood
clots and activating immune cells to fight infection. But too much fibrin has been linked with
health problems, including a rare form of periodontitis due to a condition called plasminogen
(PLG) deficiency. In affected people, mutations in the PLG gene lead to fibrin buildup and
disease at various body sites, including the mouth.

To explore the connection between abnormal fibrin buildup and periodontitis, the scientists, led
by NIDCR investigators Niki Moutsopoulos, D.D.S., Ph.D., and Thomas Bugge, Ph.D., studied
PLG deficiency in mice and analyzed human genetic data.

Like humans with the condition, PLG-deficient mice developed periodontitis, including periodontal
bone loss and elevated levels of fibrin in the gums. The mice's gums were crowded with immune
cells called neutrophils, which are also found at high levels in common forms of periodontitis.

Neutrophils typically defend the oral cavity from harmful microbes. But an excessive neutrophil
response is thought to cause tissue damage.
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To find out if fibrin was driving this overactive response, the researchers impaired its ability to
interact with (bind to) protein receptors on neutrophils. The weakened binding between fibrin and
neutrophils completely prevented periodontal bone loss in PLG-deficient mice. Strikingly, it also
reduced bone loss in normal mice with a common, age-related form of periodontitis, suggesting
that similar mechanisms were at play in both forms of the disease.

"This study suggests that fibrin can cause neutrophil immunity to shift from protective to
damaging in certain circumstances," said Moutsopoulos, who credited postdoctoral fellow and
study first author Lakmali Silva, Ph.D., for her research that led to the findings. "This fibrin-
neutrophil engagement may be a driver of periodontitis."

A genetic analysis of over 1,000 people seemed to support the animal findings. Even in the
absence of PLG deficiency, variations in the PLG gene were linked to an increased risk of severe
periodontitis, consistent with the idea that similar processes contribute to rare and common forms
of the disease.

Taken together, the study suggests that excessive buildup of fibrin in the gums -- whether due to
changes in genes like PLG, chronic inflammation from a bacterial infection, or some combination
of the two -- triggers an elevated and ultimately harmful neutrophil response that causes
periodontal disease.

The results are also in line with findings from other research teams, which have found that
elevated fibrin may contribute to other inflammatory and autoimmune diseases such as arthritis
and multiple sclerosis, and that interfering with fibrin activity could help treat these conditions.

"Our data support the idea that targeting the fibrin-neutrophil interaction could be a promising
treatment avenue to explore in both rare and common forms of periodontitis,” added Silva.

This research was supported by the NIDCR Division of Intramural Research. Support also came
from the intramural programs of the National Institute on Deafness and Other Communication
and the National Institute of Allergy and Infectious Diseases, the extramural programs of the
National Institute of Diabetes and Digestive and Kidney Diseases, the National Cancer Institute,
the National Heart, Lung, and Blood Institute, and the National Fund for Scientific and
Technological Development, Chile.

Story Source:

Materials provided by NIH/National Institute of Dental and Craniofacial Research. Note:
Content may be edited for style and length.

Journal Reference:

1. Lakmali M. Silva, Andrew D. Doyle, Teresa Greenwell-Wild, Nicolas Dutzan, Collin L.
Tran, Loreto Abusleme, Lih Jiin Juang, Jerry Leung, Elizabeth M. Chun, Andrew G. Lum,
Cary S. Agler, Carlos E. Zuazo, Megan Sibree, Priyam Jani, Vardit Kram, Daniel Martin,
Kevin Moss, Michail S. Lionakis, Francis J. Castellino, Christian J. Kastrup, Matthew J.
Flick, Kimon Divaris, Thomas H. Bugge, Niki M. Moutsopoulos. Fibrin is a critical
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‘Battle of the sexes’ begins in womb as father
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Scientists have identified a key signal that the fetus uses to control its supply of nutrients
from the placenta, revealing a tug-of-war between genes inherited from the father and
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from the mother. The study, carried out in mice, could help explain why some babies
grow poorly in the womb.

FULL STORY

Cambridge scientists have identified a key signal that the fetus uses to
control its supply of nutrients from the placenta, revealing a tug-of-war
between genes inherited from the father and from the mother. The study,
carried out in mice, could help explain why some babies grow poorly in the
womb.

As the fetus grows, it needs to communicate its increasing needs for food to the mother. It
receives its nourishment via blood vessels in the placenta, a specialised organ that contains cells
from both baby and mother.

Between 10% and 15% of babies grow poorly in the womb, often showing reduced growth of
blood vessels in the placenta. In humans, these blood vessels expand dramatically between mid
and late gestation, reaching a total length of approximately 320 kilometres at term.

In a study published today in Developmental Cell, a team led by scientists at the University of
Cambridge used genetically engineered mice to show how the fetus produces a signal to
encourage growth of blood vessels within the placenta. This signal also causes modifications to
other cells of the placenta to allow for more nutrients from the mother to go through to the fetus.

Dr lonel Sandovici, the paper's first author, said: "As it grows in the womb, the fetus needs food
from its mum, and healthy blood vessels in the placenta are essential to help it get the correct
amount of nutrients it needs.

"We've identified one way that the fetus uses to communicate with the placenta to prompt the
correct expansion of these blood vessels. When this communication breaks down, the blood
vessels don't develop properly and the baby will struggle to get all the food it needs."

The team found that the fetus sends a signal known as IGF2 that reaches the placenta through
the umbilical cord. In humans, levels of IGF2 in the umbilical cord progressively increase
between 29 weeks of gestation and term: too much IGF2 is associated with too much growth,
while not enough IGF2 is associated with too little growth. Babies that are too large or too small
are more likely to suffer or even die at birth, and have a higher risk to develop diabetes and heart
problems as adults.

Dr Sandovici added: "We've known for some time that IGF2 promotes the growth of the organs
where it is produced. In this study, we've shown that IGF2 also acts like a classical hormone --
it's produced by the fetus, goes into the fetal blood, through the umbilical cord and to the
placenta, where it acts.”

Particularly interesting is what their findings reveal about the tussle taking place in the womb.

In mice, the response to IGF2 in the blood vessels of the placenta is mediated by another
protein, called IGF2R. The two genes that produce IGF2 and IGF2R are 'imprinted' -- a process
by which molecular switches on the genes identify their parental origin and can turn the genes on
or off. In this case, only the copy of the igf2 gene inherited from the father is active, while only the
copy of igf2r inherited from the mother is active.

Lead author Dr Miguel Constancia, said: "One theory about imprinted genes is that paternally-
expressed genes are greedy and selfish. They want to extract the most resources as possible

34



from the mother. But maternally-expressed genes act as countermeasures to balance these
demands."

"In our study, the father's gene drives the fetus's demands for larger blood vessels and more
nutrients, while the mother's gene in the placenta tries to control how much nourishment she
provides. There's a tug-of-war taking place, a battle of the sexes at the level of the genome."

The team say their findings will allow a better understanding of how the fetus, placenta and
mother communicate with each other during pregnancy. This in turn could lead to ways of
measuring levels of IGF2 in the fetus and finding ways to use medication to normalise these
levels or promote normal development of placental vasculature.

The researchers used mice, as it is possible to manipulate their genes to mimic different
developmental conditions. This enables them to study in detail the different mechanisms taking
place. The physiology and biology of mice have many similarities with those of humans, allowing
researchers to model human pregnancy, in order to understand it better.

The lead researchers are based at the Department of Obstetrics and Gynaecology, the Medical
Research Council Metabolic Diseases Unit, part of the Wellcome-MRC Institute of Metabolic
Science, and the Centre for Trophoblast Research, all at the University of Cambridge.

The research was largely funded by the Biotechnology and Biological Sciences Research
Council, Medical Research Council, Wellcome Trust and Centre for Trophoblast Research.
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