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New face mask prototype can detect Covid—19 infection
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< 33> Genetic base editing treats sickle cell disease in mice: Converting a pathogenic
hemoglobin gene to a benign variant enables healthy blood cell production in an animal
model of sickle cell disease -- ScienceDaily

GENETIC BASE EDITING TREATS SICKLE
CELL DISEASE IN MICE

Converting a pathogenic hemoglobin gene to a benign variant enables healthy blood
cell production in an animal model of sickle cell disease

Date:
June 3, 2021
Source:

Broad Institute of MIT and Harvard
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Summary:

Sickle cell disease leads to chronic pain, organ failure, and early death in patients
worldwide. A team has demonstrated a gene editing approach that efficiently corrects the
mutation underlying SCD in patient blood stem cells and in mice. This treatment rescued
disease symptoms in animal models, enabling long-lasting production of healthy blood
cells, and could inspire a therapeutic strategy for SCD.

FULL STORY

Sickle cell disease (SCD) is the most common deadly genetic disorder,
affecting more than 300,000 newborns worldwide each year. It leads to
chronic pain, organ failure, and early death in patients. A team led by
researchers at the Broad Institute of MIT and Harvard and St. Jude
Children's Research Hospital has now demonstrated a base editing
approach that efficiently corrects the mutation underlying SCD in patient
blood stem cells and in mice. This gene editing treatment rescued the
disease symptoms in animal models, enabling the long-lasting production
of healthy blood cells.

The root of SCD is two mutated copies of the hemoglobin gene, HBB, which cause red blood
cells to transform from a circular disc into a sickle shape -- setting off a chain of events leading to
organ damage, recurrent pain, and early mortality. In this study, the researchers used a
molecular technology called base editing to directly convert a single letter of pathogenic DNA into
a harmless genetic variant of HBB in human blood-producing cells and in a mouse model of
SCD.

"We were able to correct the disease-causing variant in both cell and animal models using a
customized base editor, without requiring double-stranded DNA breaks or inserting new
segments of DNA into the genome," says co-senior author David Liu, Richard Merkin Professor
and director of the Merkin Institute of Transformative Technologies in Healthcare at the Broad
Institute, professor at Harvard University, and Howard Hughes Medical Institute investigator.
"This was a major team effort, and our hope is that base editing will provide a promising basis for
a therapeutic strategy down the road for sickle cell disease."

"Our study illustrates the power and excitement of multidisciplinary collaborations for creating
novel mechanism-based cures for genetic diseases," says co-senior author Mitchell Weiss, chair
of the St. Jude Department of Hematology. "In particular, we combined expertise in protein
engineering, base editing, and red blood cell biology to create a novel approach for treating and
possibly curing sickle cell disease.”

The work appeared in Nature, led by co-first authors Gregory Newby at the Broad Institute and
Jonathan Yen, Kaitly Woodard, and Thiyagaraj Mayuranathan at St. Jude Children's Research
Hospital.

An improved approach

Currently, the only established method to cure SCD is a bone marrow transplant -- but finding an
appropriate bone marrow donor for a patient is difficult, and patients who undergo a transplant
can suffer dangerous side effects. While there are a number of gene editing treatments under
development that avoid these risks by modifying a patient's own bone marrow directly, these
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experimental therapies rely on introducing new DNA or cleaving genomic DNA in cells, which can
also cause adverse effects.

For this work, the research team used what's called an "adenine base editor," a molecular tool
developed in Liu's lab that can target a specific gene sequence and convert the DNA base pair
A* T to G* C, altering a gene at the level of a single pair of nucleotides. The base editor used in
this study consists of a laboratory-evolved Cas9 variant -- a CRISPR-associated protein that
positions the base editor at the mutated HBB site in the genome -- and a laboratory-evolved
enzyme that converts the target A to a base that pairs like G. The base editor also guides the cell
to repair the complementary DNA strand, completing the conversion of the target A* T base pair
to G* C.

The single DNA mutation underlying sickle cell disease is an A in the healthy hemoglobin gene
that has been altered to a T. While an adenine base editor cannot reverse this change, it can
convert that T to a C. This edit transforms the dangerous form of hemoglobin into a naturally
occurring, non-pathogenic variant called "hemoglobin Makassar."

Editing in models

The team first introduced the adenine base editor into isolated blood stem cells from human SCD
patients. In these experiments, up to 80 percent of the pathogenic hemoglobin variants were
successfully edited into the benign Makassar variant, with minimal instances of the editor causing
undesired changes to hemoglobin.

The researchers transferred these edited blood stem cells into a mouse model to observe how
they functioned in live animals. After 16 weeks, the edited cells still produced healthy blood cells.

"Sixteen weeks after transplantation, the total frequency of the edit maintained in stem cells --
which could contain edits in both copies of their hemoglobin gene, in only one copy, or in neither
copy -- was 68 percent. And we were particularly excited to see that nearly 90 percent of cells
contained at least one edited copy of hemoglobin,” explains Newby. "Even those cells with just
one edited copy appeared to be protected from sickling."

In a separate set of experiments, the researchers took blood stem cells from mice harboring the
human sickle cell disease variant, edited them, and transplanted the edited cells into another set
of recipient mice. Control mice transplanted with unedited cells showed typical symptoms: sickled
red blood cells, consequences of short red blood cell lifetime, and an enlarged spleen. In
contrast, mice transplanted with edited cells were improved compared to controls by every tested
disease metric, with all measured blood parameters observed at levels nearly indistinguishable
from healthy animals.

Finally, to confirm durable editing of the target blood stem cells, the researchers performed a
secondary transplant, taking bone marrow from mice that had received edited cells 16 weeks
previously and transferring the blood stem cells into a new set of mice. In the new animal cohort,
edited cells continued to perform similarly to healthy blood stem cells, confirming that the effects
of base editing were long-lasting. The team determined that editing at least 20 percent of
pathogenic hemoglobin genes was sufficient to maintain blood metrics in the mice at healthy
levels.

"In these final experimental phases, we demonstrated an editing threshold of about 20 percent
that is necessary to mitigate this disease in mice. This base editing strategy is efficient enough to
far exceed that benchmark," explains Liu. "The approach offers promise as the basis of a
potential one-time treatment, or perhaps even a one-time cure, for sickle cell disease."”

The researchers and other partners are working to move this concept safely and effectively into
additional preclinical studies, with the eventual goal of reaching patients.
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Story Source:

Materials provided by Broad Institute of MIT and Harvard. Original written by Karen Zusi. Note:
Content may be edited for style and length.
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< 33X > Giving brown fat a boost to fight type 2 diabetes | EurekAlert! Science News

NEWS RELEASE 4-JUN-2021

GIVING BROWN FAT A BOOST TO FIGHT
TYPE 2 DIABETES

Increasing a protein concentrated in brown adipose tissue remodels white
adipose tissue to lower diabetes risk, study suggests

UT SOUTHWESTERN MEDICAL CENTER
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Normal mouse at cold Mouse with extra PLINS
temperature temperature at room temperature

IMAGE: WITH EXTRA PLIN5, MITOCHONDRIA IN BROWN FAT CELLS BOOST THEIR CAPACITY TO BURN FAT
EVEN AT ROOM TEMPERATURE. view more

CREDIT: DRS. VIOLETA I. GALLARDO-MONTEJANO AND PERRY E. BICKEL.

DALLAS - June 4, 2021 - Increasing a protein concentrated in brown fat appears to lower
blood sugar, promote insulin sensitivity, and protect against fatty liver disease by
remodeling white fat to a healthier state, a new study led by UT Southwestern scientists
suggests. The finding, published online in Nature Communications, could eventually lead to
new solutions for patients with diabetes and related conditions.

"By taking advantage of this natural system, we may be able to help make fat depots more
metabolically healthy and potentially prevent or treat obesity-associated diabetes," says
study leader Perry E. Bickel, M.D., associate professor of internal medicine at UTSW.

Tens of millions of Americans have Type 2 diabetes, a disease characterized by elevated
blood sugar and resistance to insulin, the hormone that allows cells to use blood sugar for
energy. This disease has been linked to obesity, with excess white adipose tissue (WAT) - fat
tissue that holds the majority of the body's stored energy - associated with elevated blood
sugar and insulin resistance in susceptible people. Humans and other mammals also have a
second type of fat, known as brown adipose tissue (BAT), which is able to burn fat as a way
to increase body heat in cold temperatures. BAT has been investigated as a potential target
for weight loss, says Bickel, but may also have a role in improving blood sugar independent
of weight loss.
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In the study, Bickel and his colleagues, including co-leader Violeta I. Gallardo-Montejano,
M.D., an instructor at UTSW, found that brown fat could play an important protective role
against diabetes. The researchers made this discovery while studying perilipin 5 (PLIN5), a
protein that coats lipid droplets inside cells, particularly in BAT.

When the team genetically engineered mice that made extra PLIN5 in BAT, the animals
maintained significantly lower blood sugar concentrations and higher insulin sensitivity
during glucose tolerance tests, compared with mice with normal PLINS5 levels. They also had
less fatty livers, a condition associated with Type 2 diabetes.

Searching for the mechanism behind these positive changes, the scientists found that the
BAT's mitochondria in the genetically engineered mice had adapted to burn even more fat,
similar to what's seen in animals placed in cold temperatures. However, the adaptation
wasn't enough to explain the blood sugar-lowering effect. Looking closer, the researchers
found that the white adipocytes of animals that had extra PLIN5 in their brown adipocytes
were smaller and had reductions in some markers of inflammation - changes that are
associated with improved sensitivity to insulin and metabolism of sugar.

Bickel notes that BAT appears to communicate with WAT in some unknown way, potentially
sending a molecular factor through the bloodstream when PLIN5 levels increase inside
brown adipocytes.

"The next question we want to address," says Bickel, "is what that factor is and whether we
can harness it for therapeutic benefit."

#H#

The study was funded by grants from the National Institutes of Health (RO1DK115875,
RO1DK112826, and RO1DK108833) and Wayne State University Startup funds.

Other researchers who contributed to this study include Chaofeng Yang and the late Lisa
Hahner of UTSW, Joshua A. Johnson, John L. McAfee of Cleveland Clinic, William L. Holland of
the University of Utah, and Rodrigo Fernandez-Valdivia of Wayne State University School of
Medicine.

Bickel holds the Daniel W. Foster, M.D., Distinguished Chair in Internal Medicine.
About UT Southwestern Medical Center

UT Southwestern, one of the premier academic medical centers in the nation, integrates
pioneering biomedical research with exceptional clinical care and education. The
institution's faculty has received six Nobel Prizes, and includes 25 members of the National
Academy of Sciences, 17 members of the National Academy of Medicine, and 13 Howard
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Hughes Medical Institute Investigators. The full-time faculty of more than 2,800 is
responsible for groundbreaking medical advances and is committed to translating science-
driven research quickly to new clinical treatments. UT Southwestern physicians provide care
in about 80 specialties to more than 117,000 hospitalized patients, more than 360,000
emergency room cases, and oversee nearly 3 million outpatient visits a year.

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.

Media Contact

UT Southwestern Medical Center
news@utsouthwestern.edu

214-648-3404

@UTSWNews

http://www.swmed.edu
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< HE I >Discovery of circadian rhythm gene in mice could lead to breakthroughs -- ScienceDaily

DISCOVERY OF CIRCADIAN RHYTHM GENE
IN MICE COULD LEAD TO
BREAKTHROUGHS

Date:

June 8, 2021
Source:

Virginia Tech
Summary:

Scientists have identified a novel gene, Per2AS, that controls the sleep/wake cycle in
mice. Per2AS appears to be a new type of gene, known as a non-coding gene. Unlike
most other genes, Per2AS is not translated from RNA into a subsequent protein, thus
making its function unclear until now.

FULL STORY
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That internal nagging feeling that drives you to seek sleep at night and
wake in the morning to eat, work, and play, is, it turns out, genetic, and it's
not just in people. Nearly every living organism -- from animals to plants as
well as several microorganisms and fungi -- has an internal body clock, or a
circadian rhythm.

Yet, scientists have been perplexed out how these genes operate. Now, Virginia Tech scientists
have taken a step closer to an answer thanks to the DNA of a mouse, a petri dish, and much
patience. In a new study published in the journal Genes & Development, Shihoko Kojima, an
assistant professor in the Department of Biological Sciences, part of the Virginia Tech College of
Science, and a researcher with the Fralin Life Sciences Institute, and her team has identified a
novel gene, Per2AS, that controls the sleep/wake cycle in mice. Per2AS appears to be a new
type of gene, known as a non-coding gene. Unlike most other genes, Per2AS is not translated
from RNA into a subsequent protein, thus making its function unclear until now. (Circadian
rhythms derives from the Latin circa diem, or "around a day.")

The study has been in the works for several years. Nine, exactly. Why the long tenure? Well, it's
complicated. Literally. "It was difficult to find out what its job is because Per2AS was a noncoding
gene," Kojima said. "Scientists have accumulated a lot of knowledge and tools to figure out the
function of traditional genes. However, these tools cannot be readily applicable to nontraditional
genes, such as Per2AS, because most tools are made based on the unique characteristics
common to traditional genes."

In addition to Kojima, the study includes authorship of 13 members of the Virginia Tech, including
faculty, former staff, and alumni. They are University Distinguished Professor John Tyson of the
Department of Biological Sciences and former director of the systems biology in the Academy of
Integrated Science, research specialist Rebecca Mosig; undergraduate alums Allison Castaneda,
Jacob Deslauriers, Landon Frazier, Kevin He, Naseem Maghzian, and Camille Schrier, most of
who are seeking advanced degrees in health care or research; and Blacksburg High School
alums Aarati Pokharel, now at the University of Virginia, and Lily Zhu, now at Johns Hopkins
University.

According to Kojima, when Human Genome Project started some 30 years ago, scientists then
thought most of our genome is made out of traditional genes, because these genes were
believed to control unique traits that we all have -- eye and hair color, height and weight,
personality. That didn't turn out to be true.

"It turned out that only 2 percent of our genome is used for traditional genes and the rest appears
to be nontraditional genes. There has been a hot debate whether these nontraditional genes are
also important for our traits -- some say it is DNA junk, while others say they have important
functions," she said.

Growing evidence suggests that at least some nontraditional genes are important for various
biological processes, such as neuronal activities, immune functions, and cell differentiation, as
well as disease development including cancer, neurodegeneration, and congenital genetic
diseases.”

The big takeaway: A nontraditional gene can have functions to control our body clock and
therefore is important for our genome to have. In other words, nontraditional genes are as vital as
their more basic counterparts.

"People also have an equivalent gene," Kojima said. "However, it is unclear at this point whether
the human version has the same function(s) as the mouse version. Most organisms living on the
Earth have a circadian clock because this is an internal timing system important to adapt to the
daily environmental changes caused by the Earth's rotation. The circadian clock of human is not
much different from that of rodents or insects."
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What's next? Kojima wants to study the gene in a live mouse model. Not just from a petri dish.
"We also want to know if this gene is in many other organisms. If so, that would mean this gene
is very important.”

Story Source:

Materials provided by Virginia Tech. Note: Content may be edited for style and length.
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antisense transcript of Period2, Per2AS, regulates the amplitude of the mouse
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< FE 3 >Pinpointing how cancer cells turn aggressive: Scientists have developed a new method for
tracing the lineage and gene expression patterns of metastatic cancer at the single-cell
level -- ScienceDaily

PINPOINTING HOW CANCER CELLS TURN
AGGRESSIVE
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Scientists have developed a new method for tracing the lineage and gene
expression patterns of metastatic cancer at the single-cell level

Date:

June 10, 2021
Source:

University of Pennsylvania
Summary:

As deadly as it is, cancer metastasis is a poorly understood process. A new study
describes a cutting-edge tool for tracing the lineage and gene expression of thousands of
individual metastatic cancer cells. Their findings open new angles for investigating the
processes that drive metastasis.

FULL STORY

It's often cancer's spread, not the original tumor, that poses the disease's
most deadly risk.

"And yet metastasis is one of the most poorly understood aspects of cancer biology," says
Kamen Simeonov, an M.D.-Ph.D. student at the University of Pennsylvania Perelman School of
Medicine.

In a new study, a team led by Simeonov and School of Veterinary Medicine professor
Christopher Lengner has made strides toward deepening that understanding by tracking the
development of metastatic cells. Their work used a mouse model of pancreatic cancer and
cutting-edge techniques to trace the lineage and gene expression patterns of individual cancer
cells. They found a spectrum of aggression in the cells that arose, with cells that were likely to
remain in place at the primary tumor at one end and those that were more likely to move to new
sites and colonize other tissues at the other end.

Of the cells that eventually became metastatic and grew in tissues and organs beyond the
pancreas, the majority shared a common lineage, the researchers discovered.

advertisement
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"By building a precision tool for probing cancer metastasis in vivo, we're able to observe
previously inaccessible types of information,” says Simeonov. "We were able to use this lineage
tracing approach to rank cells based on how metastatic they were and then relate these
differences in behavior to gene expression changes."

The group's findings, published in the journal Cancer Cell, suggest that it's not only genetic
mutations that can drive cancer's spread; the single-cell RNA profiling results underscore that
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gene expression patterns -- which genes cells are turning on and off -- play a key role in disease
outcomes.

Fusing novel techniques

While scientists have characterized hundreds of genetic mutations associated with driving normal
cells to become cancerous, they haven't had the same success in identifying mutations that turn
cancerous cells metastatic.

One possibility may be that the process is dependent on factors other than mutations, or
depends on so many abnormalities grouped together that the signature is hard to resolve.

In order to better understand the biological changes that accompany metastasis, Simeonov,
Lengner, and colleagues aimed to meticulously track this process, using evolving barcoding, also
referred to as CRISPR lineage tracing, which enables reconstruction of cell family trees. They
paired this with single-cell RNA sequencing to get a picture of the genes being turned on in each
cell.

To track lineage, the researchers developed a new method employing CRISPR/Cas9 to
mutagenize synthetically introduced DNA sequences, serving as cellular barcodes. These
engineered cancer cells were then injected into a mouse and allowed to metastasize. While the
cancer develops and spreads in the host mouse, the cellular barcodes are randomly "edited" by
CRISPR/Cas9. The resulting barcode editing patterns can be used, Simeonov says, "to
reconstruct phylogenetic trees of the cancer cells as they've proliferated and metastasized
throughout the body."

Looking at roughly 28,000 cancer cells across multiple organs of two mice, the researchers were
able to see which genes each cell was turning on as the cancer spread from the pancreas to
other organs and tissues. They also tracked where the cells were disseminating in the body to
see if particular lineages were more likely to be metastatic than others.

"So for all of these cells, we know where they were located in the body, we have a metric for how
well they metastasized, and then we also have their transcriptomes," or catalog of RNA
molecules, Simeonov says.

Spectrum of aggression

When the research team examined these pools of data together, they were surprised to find that
about half of the clones, or distinct populations of cancer cells, were confined to the primary
tumors.

And when they looked at the clones that had spread, they found just one dominant clone in each
mouse.

"Surprisingly, despite using an aggressive cancer cell line that should be readily able to
metastasize, we found that one clone dominated metastastic sites," Simeonov says. "We were
expecting more equitability between clones."

The transcriptome profile of this dominant clone in the metastases, as well as other clones that
spread from the primary tumor, were distinct from one another and from clones that stayed
confined to the primary tumors. The gene expression data from this aggressive clone revealed
that it had turned on genes associated with what's known as the epithelial-mesenchymal
transition (EMT), a process believed to lend cancer some of its aggressive qualities. Across the
entirety of clones, the team found cells occupied different places in the EMT spectrum, from
having many epithelial genes expressed to having many mesenchymal genes expressed. "Cells
appeared to exist along a continuum of EMT states," Simeonov says.
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The genetic profile of the more aggressive cells turned up numerous matches with genes
associated with human cancer, some of which have been predictive of reduced survival. The
researchers also found that, in a particularly aggressive clone from the second mouse, a gene
family associated with cancerous properties, such as cell migration and the ability to enter and
exit blood vessels, was dramatically overexpressed compared to other clones.

"The expression of this gene family appeared to propagate across distinct populations and
enhance the ability to metastasize in a process potentially complementary to EMT," says
Simeonov.

In future work, Simeonov, Lengner, and colleagues hope to further their studies of the process of
metastasis, while also exploring new avenues for applying this lineage-tracing tool, such as
examining the process of development, stem cell biology, or the regeneration of lung or intestinal
tissue.

"We hope that our approach enables previously inaccessible questions to be explored and
answered," Simeonov says.

Story Source:

Materials provided by University of Pennsylvania. Note: Content may be edited for style and
length.

Journal Reference:
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< FE 3> Vitamin D deficiency may increase risk for addiction to opioids and ultraviolet rays:
Human health records and studies of lab mice suggest that vitamin D levels influence the
desire for opioids and sun-seeking behavior -- ScienceDaily

VITAMIN D DEFICIENCY MAY INCREASE
RISK FOR ADDICTION TO OPIOIDS AND
ULTRAVIOLET RAYS

Human health records and studies of lab mice suggest that vitamin D levels
influence the desire for opioids and sun-seeking behavior

Date:
June 11, 2021
Source:
Massachusetts General Hospital
Summary:
Lab animals deficient in vitamin D crave and become dependent on opioids, which is
curbed when normal levels of the vitamin are restored. Human health records indicate
that people with low vitamin D are more likely to use and misuse opioids. Study results
suggest a potential role for vitamin D supplementation in fighting opioid addiction.
FULL STORY

Vitamin D deficiency strongly exaggerates the craving for and effects of
opioids, potentially increasing the risk for dependence and addiction,
according to a new study led by researchers at Massachusetts General
Hospital (MGH). These findings, published in Science Advances, suggest
that addressing the common problem of vitamin D deficiency with
inexpensive supplements could play a part in combating the ongoing
scourge of opioid addiction.

Earlier work by David E. Fisher, MD, PhD, director of the Mass General Cancer Center's
Melanoma Program and director of MGH's Cutaneous Biology Research Center (CBRC), laid the
foundation for the current study. In 2007, Fisher and his team found something unexpected:
Exposure to ultraviolet (UV) rays (specifically the form called UVB), causes the skin to produce
the hormone endorphin, which is chemically related to morphine, heroin and other opioids -- in
fact, all activate the same receptors in the brain. A subsequent study by Fisher found that UV
exposure raises endorphin levels in mice, which then display behavior consistent with opioid
addiction.

Endorphin is sometimes called a "feel good" hormone because it induces a sense of mild
euphoria. Studies have suggested that some people develop urges to sunbathe and visit tanning
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salons that mirror the behaviors of opioid addicts. Fisher and his colleagues speculated that
people may seek out UVB because they unknowingly crave the endorphin rush. But that
suggests a major contradiction. "Why would we evolve to be behaviorally drawn towards the
most common carcinogen that exists?" asked Fisher. After all, sun exposure is the primary cause
of skin cancer, to say nothing of wrinkles and other skin damage.

Fisher believes that the only explanation for why humans and other animals seek out the sun is
that exposure to UV radiation is necessary for production of vitamin D, which our bodies can't
formulate on their own. Vitamin D promotes uptake of calcium, which is essential for building
bone. As tribes of humans migrated north during prehistoric times, an evolutionary alteration
might have been needed to compel them to step out of caves and into the sunshine on bitterly
cold days. Otherwise, small children would have died of prolonged vitamin D deficiency (the
cause of rickets) and weak bones might have shattered when people ran from predators, leaving
them vulnerable.

This theory led Fisher and colleagues to hypothesize that sun seeking is driven by vitamin D
deficiency, with the goal of increasing synthesis of the hormone for survival, and that vitamin D
deficiency might also make the body more sensitive to the effects of opioids, potentially
contributing to addiction. "Our goal in this study was to understand the relationship between
vitamin D signaling in the body and UV-seeking and opioid-seeking behaviors," says lead author
Lajos V. Kemény, MD, PhD, a postdoctoral research fellow in Dermatology at MGH.

In the Science Advances paper, Fisher, Kemény and a multidisciplinary team from several
institutions addressed the question from dual perspectives. In one arm of the study, they
compared normal laboratory mice with mice that were deficient in vitamin D (either through
special breeding or by removing vitamin D from their diets). "We found that modulating vitamin D
levels changes multiple addictive behaviors to both UV and opioids," says Kemény. Importantly,
when the mice were conditioned with modest doses of morphine, those deficient in vitamin D
continued seeking out the drug, behavior that was less common among the normal mice. When
morphine was withdrawn, the mice with low vitamin D levels were far more likely to develop
withdrawal symptoms.

The study also found that morphine worked more effectively as a pain reliever in mice with
vitamin D deficiency -- that is, the opioid had an exaggerated response in these mice, which may
be concerning if it's true in humans, too, says Fisher. After all, consider a surgery patient who
receives morphine for pain control after the operation. If that patient is deficient in vitamin D, the
euphoric effects of morphine could be exaggerated, says Fisher, "and that person is more likely
to become addicted."

The lab data suggesting that vitamin D deficiency increases addictive behavior was supported by
several accompanying analyses of human health records. One showed that patients with
modestly low vitamin D levels were 50 percent more likely than others with normal levels to use
opioids, while patients who had severe vitamin D deficiency were 90 percent more likely. Another
analysis found that patients diagnosed with opioid use disorder (OUD) were more likely than
others to be deficient in vitamin D.

Back in the lab, one of the study's other critical findings could have significant implications, says
Fisher. "When we corrected vitamin D levels in the deficient mice, their opioid responses
reversed and returned to normal,” he says. In humans, vitamin D deficiency is widespread, but is
safely and easily treated with low-cost dietary supplements, notes Fisher. While more research is
needed, he believes that treating vitamin D deficiency may offer a new way to help reduce the
risk for OUD and bolster existing treatments for the disorder. "Our results suggests that we may
have an opportunity in the public health arena to influence the opioid epidemic," says Fisher.

Story Source:
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Materials provided by Massachusetts General Hospital. Note: Content may be edited for style
and length.
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< 3 >Measuring the elimination of plastic particles from the body in mice (phys.orq)

MEASURING THE ELIMINATION OF
PLASTIC PARTICLES FROM THE BODY IN
MICE
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Figure 1. PET-CT images of mice at 6, 12, 24, and 48 h after oral administration of 20 nm

polystyrene particles (top row) and 1 um polystyrene particles (bottom row). Green border:

MIP, blue border: coronal slice, orange border: sagittal slice, and yellow border: transverse
slice. Scale is percentage of injected dose per gram of tissue (%ID/qg).

Credit: Outi Keinanen et al.

The accumulation of micro- and nanoplastics in the environment continues at an
alarming rate. A radiolabelling technique developed at the University of Helsinki
made it possible to monitor the movement and accumulation of plastics in the mouse
body, as well as their elimination from it.

Postdoctoral Researcher Outi Keinanen from the University of Helsinki developed a
method to radiolabel plastic particles in order to observe their biodistribution on the
basis of radioactivity with the help of positron emission tomography (PET). As a
radiochemist, Keinanen has in her previous radiopharmaceutical studies utilized PET
imaging combined with computed tomography (CT), which produces a very accurate
image of the anatomical location of the radioactivity signal.

In the recently completed study, radiolabelled plastic particles were fed to mice, and
their elimination from the body was followed with PET-CT scans. This was the first
time that the movement and location of plastic particles in a living mammalian
system were observed in real time.

The study utilized polystyrene particles of four different sizes: 20 nm, 220 nm, 1 um
and 6 um. The journey of the radiolabelled plastic particles through

the gastrointestinal tract was followed for two days (48 hours) through PET-CT
scans.

The study, which was recently published in Scientific Reports journal, demonstrated
that most of the particles had been eliminated from the mice naturally, through feces
within two days. Not much translocation of plastic particles from the gastrointestinal
tract to elsewhere in the body was seen, and the smallest particles were eliminated
from the body at a faster rate than the larger ones.
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In addition to PET imaging, the findings were verified by thoroughly measuring the
radioactivity of the tissues and organs of the mice. The persistence of the radiolabel
on the surface of the plastic particles was verified by collecting murine
gastrointestinal tracts at several different time points after administering the particles.
The gastrointestinal tracts of mice that were put down at different timepoints were cut
open, ground and separated into several fractions based on size. The share of the
non-attached radiolabel was very small compared to the radiolabel still attached to
the plastic particles. This was proof that the monitored radiation signal described the
passage of the plastic particles well.

First and foremost, the study surveyed the usefulness of PET imaging in the study of
micro- and nanoplastics, demonstrating that PET imaging enables accurate and non-
invasive observation of plastic particles in living animals. Consequently, PET imaging
may well become an important element of investigations into the health effects of
plastics on mammals.

"While only a single small dose of polystyrene particles was fed to the mice, people
are exposed daily to a range of micro- and nanoplastics. Therefore, we cannot draw
direct conclusions on the accumulation of plastics in mammals and their effects on
the basis of this study alone," Keinanen notes.

"In addition to ingesting plastics, the air we breathe contains small particles of
plastic. Further studies are in fact in the pipeline," Keinanen promises.

Next up, the researchers wish to investigate the long-term consequences of daily
exposure to micro- and nanoplastics, as well as the accumulation of inhaled plastic

particles in mice. In future projects, the aim is to use different plastic materials in
addition to polystyrene, the type of plastic used in this study.

Explore further

Researchers find how tiny plastics slip through the environment

More information: Outi Keinanen et al, Harnessing PET to track micro- and nanoplastics in
vivo, Scientific Reports (2021). DOI: 10.1038/s41598-021-90929-6

Journal information: Scientific Reports

Provided by University of Helsinki
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MELATONIN IN MICE: THERE'S MORE TO
THIS HORMONE THAN SLEEP
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RIKEN
Summary:

Researchers have created a mouse model that allows the study of naturally occurring
melatonin. Experiments using the new mice showed that natural melatonin was linked to
a pre-hibernation state that allows mice to slow down their metabolism and survive when
food is scarce.

FULL STORY

Researchers at the RIKEN Center for Brain Science and the RIKEN
BioResource Research Center in Japan, along with collaborators at the
State University of New York at Buffalo, have created a mouse model that
allows the study of naturally occurring melatonin. Published in the Journal
of Pineal Research, these first experiments using the new mice showed
that natural melatonin was linked to a pre-hibernation state that allows mice
to slow down their metabolism and survive when food is scarce, or
temperatures are cold.

Melatonin is called "the hormone of darkness" because it's released by the brain in the dark,
which usually means at night. It tells the body when it's dark outside so that the body can switch
to 'night mode'. Although other hormones are easily studied in the laboratory, it has been difficult
to study how the body reacts to melatonin because laboratory mice don't actually have any. To
solve this problem, the researchers crossed laboratory mice with wild mice -- which do produce
melatonin -- and bred new lab mice that can produce melatonin innately. This was a lot harder
than it sounds and took over 10 mouse generations.

Once they had melatonin-producing lab mice, the researchers were able to study how the
hormone affects entrainment -- the alignment of the body clock with the outside world. Mice like
to run on wheels regularly, and researchers can use this to measure entrainment after suddenly
changing the light/dark cycle, which mimics sudden changes in times zones. Compared with
regular lab mice, the mice with innate melatonin adapted their wheel running times faster to
darkness starting six hours earlier, similar to ‘east-bound jet lag'.

The researchers were also able to resolve a debate about whether life span is affected by
melatonin, which has been hard to study because of the missing melatonin in lab mice. "Now we
finally have an answer: endogenous melatonin has no life-extending effects," says Takaoka
Kasahara, a senior author of the new study.

Despite many similarities, mice with innate melatonin differed from regular lab mice in several
ways. The regular lab mice were heavier, had bigger reproductive organs, and were more
successful at mating, producing more pups. On the other hand, melatonin-producing female mice
were able to enter a state called daily torpor, a kind of low-power mode similar to hibernation that
can last for a few hours a day. Daily torpor is a way for mice to deal with food scarcity and cold
temperatures by conserving energy.

"There is an evolutionary advantage to producing melatonin, because it protects wild mice from
losing weight when they can't find enough food. Lab mice, however, are typically given unlimited
food and live in warm cages," Kasahara observes. "Our finding that mice lacking melatonin are
more successful at reproducing can explain why lab mice lack melatonin. Over the years, by
selecting for mice that reproduce the most pups, we might have also been inadvertently selecting
for mice with lower and lower levels of melatonin.”
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Having shown that melatonin can affect circadian rhythms, the specially bred melatonin-proficient
mice will be valuable for studying the detailed molecular and neural mechanisms of melatonin
signaling on the circadian clock and sleep, as well as the effects of melatonin on immunity and
bone formation. These relationships have been suggested, but have not yet been closely
examined.

Further research on melatonin's relationship with daily torpor and hibernation is also important.
Melatonin is necessary for seasonal reproduction in several animals, signaling the length of the
night, which indicates the season. "This research could very well lead to a better understanding
of seasonal affective disorder, or winter depression, in humans,” says Kasahara. "Indeed, one of
the newest antidepressants, agomelatin, activates melatonin receptors."

The study was authored by the following researchers: Chongyang Zhang, Shannon J. Clough,
Ekue B. Adamah-Biassi, Michele H. Sveinsson, Anthony J Hutchinson, Ikuo Miura, tamio Furuse,
Shigeharu Wakana, Yui K. Matsumoto, Kazuo Okanoya , Randall L. Hudson, Tadafumi Kato,
Margarita L. Dubocovich , and Takaoki Kasahara

Story Source:

Materials provided by RIKEN. Note: Content may be edited for style and length.
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< HE X >'The focea': A region of improved vision in mice (medicalxpress.com)

"THE FOCEA': A REGION OF IMPROVED
VISION IN MICE
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Credit: CCO Public Domain

Mice are an important animal model of human vision due to the powerful genetic
tools available in this species. However, mouse vision was thought to be different to
that of humans because humans have a region of the retina specialized for fine
details called the 'fovea' whereas mice do not. Researchers from the Netherlands
Institute of Neuroscience (NIN) have shown that the visual cortex of mice does
contain a region of enhanced visual sensitivity dubbed the 'focea’, making the mouse
a better model of human vision than previously expected. The findings were
published in Nature Communications on the 29th June.

A specialization for high resolution vision

The fovea is a region in the human retina in which the light-sensitive cells are more
closely packed together yielding higher resolution vision. It is used for reading and
recognizing faces. Humans move their eyes three times per second to point the
fovea at interesting parts of the world. Mice do not have this specialization and it
was thought that they have no reason to move their eyes to 'scan the world' in more
detail.

While studying how the retina of the mouse was mapped in cortical regions of the
brain, the researchers found that the map of visual space in the cortex has a better
visual resolution at a location that represents a region directly in front of and slightly
above the mouse in space. They named this cortical location the 'focea' as it is
reminiscent of the fovea of humans.

A better organized map of space
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To determine the source of the better resolution the researchers measured the
responses from individual brain cells using electrodes. The cells at the focea did not
appear to the differ from other cells. "Initially we were puzzled" explains Matthew
Self, lead researcher on the project, "we were seeing a very clear focea in the map,
but nothing when we measured the data from single-neurons. We realized that the
focea could originate from regions of the cortex where the maps are better
organized across cells".

To study this, the researchers measured maps of space across thousands of cells
using a two-photon microscope. The results confirmed their hypothesis; maps of
space in the focea were well-organized with neighboring cells responding to
neighboring parts of space. In contrast, the maps outside the focea were more
scattered. The results suggested that mice might have better vision in the focea than
elsewhere.

The focea in natural behaviors

The fact that mice have a focea could mean that they also move their eyes to point
their focea at interesting parts of world, analogous to the human fovea. The findings
have important consequences for the use of mice as a model of human vision. Dr.
Self stated that "the fact that mice have a focea opens up the possibility of
understanding the neural circuits underlying high-detail vision and studying the
neural basis of attention and eye-movements in this species".

Explore further

'Single pixel' vision in fish helps scientists understand how humans can spot tiny details

More information: Enny H. van Beest et al, Mouse visual cortex contains a region of
enhanced spatial resolution, Nature Communications (2021). DOI: 10.1038/s41467-021-
24311-5

Journal information: Nature Communications
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