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Novartis puts $1B cash on the table for PTC’s Huntington's disease programme
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Sanofi commits €1B to expand insulin production in Beijing
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Sanofi announces its biggest China investment deal amid China—EU trade tensions
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The Lancet: Without immediate action nearly 260 million people in the USA predicted to have

overweight or obesity by 2050 | Institute for Health Metrics and Evaluation
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Takeda Strengthens Oncology Pipeline with Elritercept through Licensing Agreement with Keros

Therapeutics | Business Wire
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Dewpoint collects new pharma partner for preclinical ALS program
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Amgen doubles down on Holly Springs with $1B expansion
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Novo Holdings wins EU blessing for Catalent buy
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Muna Therapeutics Announces Strategic Alliance with GSK to Accelerate Development of Novel

Treatments for Alzheimer’s Disease — BioSpace
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Revised deal signals lower and slower sales of GSK's shingles vaccine in China
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BioAge Labs Announces Discontinuation of STRIDES Phase 2
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AbbVie's tavapadon scores triple triumph in Parkinson’s disease
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Novo’s next obesity hopeful misses expectations in key study
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< HFE X >New study details why aging cells struggle to | EurekAlert!

News Release 2-Dec-2024

New study details why aging cells struggle to
heal

Peer-Reviewed Publication

Cornell University

ITHACA, N.Y. - As muscles age, their cells lose the ability to regenerate and heal after injury. Now,
Cornell University researchers have created the most comprehensive portrait to date of how that
change, in mice, unfolds over time.

“The fundamental question that drove the initial study was really a question that had perplexed the
skeletal muscle biology community,” said Ben Cosgrove, associate professor of biomedical



https://www.eurekalert.org/news-releases/1066733
https://www.eurekalert.org/releaseguidelines
https://www.bme.cornell.edu/faculty-directory/ben-cosgrove

engineering and the paper’s senior author. "Does the decline in regeneration seen in old muscles
come from changes to the stem cells that drive the repair process themselves, or does it come from
changes in the way that they are instructed by other cell types?”

In the study published in Nature Aging, researchers sampled cells from young, old and geriatric
mice at six time points after inducing injury via a variant of snake venom toxin. They identified 29
defined cell types, including immune cells that exhibited differences in their abundance and
reaction time between age groups, and muscle stem cells that self-renew in youth but stall out as
muscles age.

The detailed assessment of many cell types over time showed discoordination in the process of
muscle repair in older mice. Many immune cells, which coordinate tissue repair, show up at the
wrong time.

“There’s too many of them or too few of them,” Cosgrove said. "The immune cells are playing the
wrong music. They're out of step with each other in the older muscles.”

The research team used a novel method to evaluate senescence —when a cell can no longer divide.

“We developed what we are calling a transfer-learning based method,” said lead author Lauren
Walter, a doctoral student in Cosgrove’s lab at the time of the study. "We used an existing list of
genes to score a cell’s senescence status and then used that methodology to evaluate senescence
across age and regeneration time point.”

The study provides a better understanding of the interactions between cell types and how they
induce senescence, which could inform efforts to develop drugs that target senescent cells.

The research was supported by the U.S. National Institutes of Health, the Bloomberg~Kimmel
Institute and the Morton Goldberg Professorship.

For additional information, read this Cornell Chronicle story.

Cornell University has dedicated television and audio studios available for media interviews.

-30-

Journal
Nature Aging
Dol

10.1038/543587-024-00756-3

Article Title

Transcriptomic analysis of skeletal muscle regeneration across mouse lifespan identifies altered
stem cell states

Article Publication Date
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Disclaimer: AAAS and EurekAlert! are not responsible for the accuracy of news releases posted to
EurekAlert! by contributing institutions or for the use of any information through the EurekAlert
system.
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Pregnancy enhances natural immunity to
block severe flu

Scientists discover a natural flu defense mechanism that activates in the nasal cavity during
pregnancy

Peer-Reviewed Publication

McGill University

McGill University scientists have discovered that pregnancy may trigger a natural immunity to
boost protection against severe flu infection.
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Contrary to the common belief that pregnancy increases vulnerability to infections, researchers
found that it strengthened an immune defense in mice, blocking the Influenza A virus from
spreading to the lungs, where it can cause severe infection.

“Our results are surprising because of the current dogma, but it makes sense from an evolutionary
perspective,” said co-lead author Dr. Maziar Divangahi, Professor in McGill's Faculty of Medicine
and Health Sciences and Senior Scientist at the Research Institute of the McGill University Health
Centre (The Institute).

“A mother needs to stay healthy to protect her developing baby, so the immune system adapts to
provide stronger defenses. This fascinating response in the nasal cavity is the body’s way of adding
an extra layer of protection, which turns on during pregnancy.”

Exploring benefits for pregnancy and beyond

The researchers used a mouse model to observe how a certain type of immune cell activates in the
nasal cavity of mice during pregnancy, producing a powerful molecule that boosts the body’s
antiviral defenses, especially in the nose and upper airways.

“Influenza A virus remains among the deadliest threats to humanity,” said first author Julia
Chronopoulos, who carried out the research while completing her PhD at McGill. “This natural
immunity in pregnancy could change the way we think about flu protection for expectant mothers.”

The Public Health Agency of Canada recommends pregnant women and pregnant individuals get
the flu vaccine, as they are at high risk of severe illness and complications like preterm birth. The
new insights offer promise for more targeted vaccines for influenza, which is among the top 10
leading causes of death in Canada.

“The broader population could also benefit, as our findings suggest the immune response we
observed could be replicated beyond pregnancy,” said co-lead author Dr. James Martin, Professor in
McGill's Faculty of Medicine and Health Sciences and Senior Scientist at the RI-MUHC. This could
mean new nasal vaccines or treatments that increase protective molecules, known as Interleukin-17.

The team’s next focus is on finding ways to reduce lung damage during viral infections like the flu or
COVID-19. Rather than targeting the virus, as previous research has done, they aim to prevent
dysregulated immune systems from overreacting, an approach that could lower the risk of serious
complications associated with flu infection.

The research was funded by the Canadian Institutes of Health Research.
About the study

“Pregnancy enhances antiviral immunity independent of type I IFN but dependent on IL-17—-
producing y&+ T cells in the nasal mucosa” by Julia Chronopoulos, Maziar Divangahi, and James G.
Martin was published in Science Advances.
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The first mouse strain that is susceptible to
severe COVID-19 without genetic modification
has been identified

Mice with a genetically pure background are susceptible to severe SARS-CoV-2 infection, providing
an essential tool to develop vaccines and therapeutics for future coronavirus variants and potential
pandemics

Peer-Reviewed Publication

Jackson Laboratory
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Out of these eight strains of mice, only the CAST mouse was susceptible to SARS-CoV-2,
including beta, omicron and delta variants. The eight strains include A/J, B6J, CAST, 12951,
NSG, NZO, PWK, and WSB, encompassing traits like type 1 and type 2 diabetes susceptibility,
obesity, and leanness. While other strains either recovered or showed mild symptoms, the
CAST mice displayed acute illness, highlighting their unique susceptibility to the virus.

view more

Credit: The Jackson Laboratory

Researchers at The Jackson Laboratory and Trudeau Institute have identified the first mouse strain
that is susceptible to severe COVID-19 without the need for genetic modification. This
development, reported in Scientific Reports, marks a pivotal step forward in infectious disease
research, providing an essential tool to develop vaccines and therapeutics for future coronavirus
variants and potential pandemics.

The CAST/EiJ mouse, part of a research panel including eight genetically diverse mouse strains,
stands out for its severe response to SARS-CoV-2 infection, including beta, omicron, and delta
variants. While other strains either recovered or showed mild symptoms, the CAST mice displayed
acute illness, highlighting their unique susceptibility to the virus.

“Although most mice strains have negligible symptoms from infection with SARS-CoV-2 variants,
CAST mice exhibit a lethal response, making them an invaluable resource for studying the virus’s
impact and testing next-generation therapies,” said Nadia Rosenthal, scientific director and
professor at JAX, and one of the senior authors of the study.

Originally collected on the island of Castania and brought to JAX in 1971, CAST mice were bred at
JAX to maintain a genetically pure line, creating a model as true to the mouse genome as
possible. This characteristic makes them an ideal model for investigating severe COVID-19
symptoms on a clean genetic background.
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These mice not only carry high viral loads in the lungs but also display severe lung damage,
mirroring the kind of hyperinflammatory response seen in human patients with severe COVID-1g9.
This unique strain offers researchers a model that closely parallels the human response to the virus
without brain infection—an issue in previous models of COVID-1g9.

Initial trials using antiviral treatments have shown promising results, boosting survival rates in CAST
mice and sparking hope for their role in developing therapies for future coronavirus outbreaks. As
new variants continue to emerge, the CAST mouse model stands ready to accelerate a response,
providing insights that could ultimately save lives.

Diversity in mouse models offers new perspectives

The study explored eight genetically diverse mouse strains, including A/J, B6J, CAST, 129S1, NSG,
NZO, PWK, and WSB, encompassing traits like type 1 and type 2 diabetes susceptibility, obesity,
and leanness. These diverse genetic backgrounds enabled the team to uncover differences in virus
susceptibility.

Rosenthal and Candice Baker, director of research projects at JAX and first author of the study,
started with all eight strains of mice and found the CAST mouse stood out as a highly susceptible
mouse for Sars-CoV-2 infection. While the CAST mice didn’t recover, some strains did but displayed
lingering symptoms resembling long-COVID.

“The CAST mice gave us insight into the acute symptoms of COVID-19, but now we are going to
look at the long-term effects,” said Baker.

In follow-up work, Rosenthal and Baker plan to investigate long-term impacts using this same panel
of eight mice.

Overcoming the early challenges of COVID-19 research

When the pandemic began, traditional mouse models were unsuitable for SARS-CoV-2 research, as
their cells lack the receptors needed for the virus to bind. In 2023, Rosenthal and her team at JAX
and NIH’s Rocky Mountain Laboratories addressed this by using mice engineered with human
versions of these receptors, but the resulting infections were overly severe and failed to mimic the
spectrum of human responses.

By crossing genetically engineered mice with diverse strains, Rosenthal’s team replicated a range of
human-like responses. But these engineered human receptors don’t always give a clinically relevant
disease phenotype. The CAST mouse is invaluable, as its genetic background avoids artificial
receptor modifications, making it a more natural model for studying severe COVID-1g9.

“CAST mice stand poised to transform COVID-19 research and prepare us for future challenges,”
said Rosenthal. "Equally important, the work reinforces the critical role of genetic diversity in
science.”

Journal

Scientific Reports


https://www.jax.org/people/candice-baker
https://www.jax.org/news-and-insights/2023/july/genetically-diverse-mice-sars-cov-2
https://www.jax.org/news-and-insights/2023/july/genetically-diverse-mice-sars-cov-2

DOI

10.1038/541598-024-77087-1

Method of Research
Experimental study
Subject of Research
Animals

Article Title

Characterization of Collaborative Cross mouse founder strain CAST/ EiJ as a novel model for lethal
COVID-19

Article Publication Date

24-0Oct-2024

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.


http://dx.doi.org/10.1038/s41598-024-77087-1

4. BIRFDOBEIVADIAIVANAFT—LBEFROBHRICEELZS
ZB

H{t:2024 £ 12 A 11 H
HiBL: BB/ RY— )LEAERT

B

Cell Press MZ4l735lCell Stem CelllIZREFRINT- LB/ NXY—LBAZ AT (Institut
Pasteur of Shanghai) DR IZLHE. FIRTFOBHRDBAMEYMN FROFMATIZ
REIMGEEEE5EZ 5L hh T,
FIRFDIDRICTITILI OO T - LAF=T745EVSIBERMEMEEZ DL TDOFR
[ENEBFRATRYERGRMAREEZES. ANV BRI ERONIEEL, £
LT.ZOBBIF10MAEEHE LTIV,

HERICRCMEYZEESZ TH, BHBOEEHELIERONGEN oIz BEF—LIX. 7Y
TILIODTHGERMENBELZELSE . BBREZEZ THRBEEDETEY . BRERORE
FRIEERLIE. TYTIMLIVCTOEEX. BRMEDBENERTESICOAEN
f=o

HREL-BE. BRABEYORBENIPHHIBICEZLEEEILICRETSHFEE.
ELTWS, Tl Er~DEARAZBIEL. EFDMEYMBEBELI-T IR0, iFiRGIC
TANAF T4 REERTHELOHELEELTLS,

MEEE—_1—R/MDrYyTR—JIZRS

< FE X >The maternal microbiome during pregnancy impa | EurekAlert!

News Release 11-Dec-2024

The maternal microbiome during pregnancy
impacts offspring’s stem cells in mice

Peer-Reviewed Publication

Cell Press

Gut microbiome composition during pregnancy has long-term effects on offspring stem cell growth
and development, researchers report December 11 in the Cell Press journal Cell Stem Cell. Treating
pregnant mice with a common gut microbe resulted in offspring that had more active stem cells in
both the brain and intestinal tract. As a result, the offspring were less anxious and recovered quicker
from colitis, and these differences were still evident at 10 months of age.
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Exposing offspring to the microbe after birth did not result in the same stem cell activation. The
team showed that the microbe impacted stem cell growth by altering the abundance of other gut
microbes and increasing the microbial production of metabolites that cross the placenta and induce
stem cell growth and proliferation.

“This is a major advancement in developing microbiota-based intervention strategies to improve
child health,” says senior author Parag Kundu of the Institut Pasteur of Shanghai.

Researchers treated the pregnant mice with Akkermansia muciniphila, a common gut microbe
whose low abundance is associated with obesity, diabetes, and liver steatosis.

Previous studies have shown that the maternal microbiome is associated with offspring immunity,
metabolism, and neurological development, but how gut microbes impact these processes is
unclear. Since stem cells are responsible for controlling growth, development, and organ
maturation during early life, Kundu's team decided to investigate whether there is crosstalk
between gut microbes and fetal stem cells during pregnancy.

To do this, they treated pregnant mice with Akkermansia muciniphila and found that prenatal
exposure had big impacts on the offspring’s stem cells. The offspring of Akkermansia-exposed
mothers had more stem cells in their brains and intestines, and these stem cells were also more
active compared to the stem cells of mice that were not exposed to Akkermansia in utero.

These changes to stem cell development had long-term impacts on the mice’s behavior and health.
In behavioral tests, the offspring of Akkermansia-exposed mothers were less anxious and more
exploratory. They also rebounded faster from chemically induced intestinal inflammation due to
faster regeneration and turnover of intestinal epithelial cells.

Treating newborn mice with Akkermansia did not have the same impact on stem cell development
as prenatal exposure.

“When we exposed the offspring postnatally to Akkermansia, we saw some differences in
differentiation, but we didn't see the entire phenomena what we observed when mothers were
exposed to Akkermansia during pregnancy,” says Kundu. "That’s why we think that this pregnancy
period is critical, and microbiome alterations during this period can really do miracles.”

The effect appears to be Akkermansia specific, since treating pregnant mice with a different gut
microbe, Bacteroidetes thetaiotaomicron, did not impact offspring stem cell development.
However, Akkermansia was only able to exert its effects in the presence of an otherwise complex
gut microbiome.

The team showed that Akkermansia altered the abundance of other species of gut microbe and
promoted other gut microbes to become more metabolically active to produce larger quantities of
metabolites like short-chain fatty acids and amino acids. Unlike gut microbes, these metabolites
can cross the placenta, and they’re known to stimulate cell growth and proliferation via a protein
called mTOR. When the researchers treated pregnant mice with both Akkermansia and rapamycin,
a chemical that inhibits mTOR, they no longer saw any impacts on the offspring’s stem cells.

Looking ahead, the researchers plan to further study how microbiome metabolites influence stem
cells. To test whether this phenomenon also occurs in humans, they're planning to create



“humanized mice” by transplanting human microbiota into mice and to examine human cohorts
who consume probiotics during pregnancy.

“Promoting child health is a major challenge worldwide, and extrapolating these findings to humans
is crucial,” says Kundu.

This research was supported by the Shanghai Municipal Science and Technology Major Project and
the National Natural Science Fund of China.

Cell Stem Cell, Dang, Feng, and Zhang et al., “Maternal gut microbiota influence stem cell function
in offspring” https://cell.com/cell-stem-cell/fulltext/S1934-5909(24)00365-5

Cell Stem Cell (@CellStemCell), published by Cell Press, is a monthly journal that publishes research
reports describing novel results of unusual significance in all areas of stem cell research. Each issue
also contains a wide variety of review and analysis articles covering topics relevant to stem cell
research ranging from basic biological advances to ethical, policy, and funding issues.

Visit http://www.cell.com/cell-stem-cell. To receive Cell Press media alerts,

contact press@cell.com.
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Stanford scientists transform ubiquitous skin
bacterium into a topical vaccine

Peer-Reviewed Publication

Stanford Medicine

Imagine a world in which a vaccine is a cream you rub onto your skin instead of a needle a health
care worker pushes into your one of your muscles. Even better, it's entirely pain-free and not



https://www.eurekalert.org/news-releases/1067622
https://www.eurekalert.org/releaseguidelines

followed by fever, swelling, redness or a sore arm. No standing in a long line to get it. Plus, it's
cheap.

Thanks to Stanford University researchers’ domestication of a bacterial species that hangs out on
the skin of close to everyone on Earth, that vision could become a reality.

“We all hate needles — everybody does,” said Michael Fischbach, PhD, the Liu (Liao) Family
Professor and a professor of bioengineering. "I haven't found a single person who doesn't like the
idea that it's possible to replace a shot with a cream.”

The skin is a terrible place to live, according to Fischbach. “It's incredibly dry, way too salty for most
single-celled creatures and there’s not much to eat. | can’t imagine anything would want to live
there.”

But a few hardy microbes call it home. Among them is Staphylococcus epidermidis, a generally
harmless skin-colonizing bacterial species.

“These bugs reside on every hair follicle of virtually every person on the planet,” Fischbach said.

Immunologists have perhaps neglected our skin-colonizing bacteria, Fischbach said, because they
don’t seem to contribute much to our well-being. "We've just assumed there’s not much going on
there.”

That turns out to be wrong. In recent years, Fischbach and his colleagues have discovered that the
immune system mounts a much more aggressive response against S. epidermidis than anyone
expected.

In a study to be published Dec. 11 in Nature, Fischbach and his colleagues zeroed in on a key aspect
of the immune response — the production of antibodies. These specialized proteins can stick to
specific biochemical features of invading microbes, often preventing them from getting inside of
cells or traveling unmolested through the bloodstream to places they should not go. Individual
antibodies are extremely picky about what they stick to. Each antibody molecule typically targets a
particular biochemical feature belonging to a single microbial species or strain.

Fischbach and postdoctoral scholar Djenet Bousbaine, PhD, respectively the study’s senior and lead
author, and their colleagues wanted to know: Would the immune system of a mouse, whose skin
isn"t normally colonized by S. epidermidis, mount an antibody response to that microorganism if it
were to turn up there?

(Antibody) levels without a cause?

The initial experiments, performed by Bousbaine, were simple: Dip a cotton swab into a vial
containing S. epidermidis. Rub the swab gently on the head of a normal mouse — no need to shave,
rinse or wash its fur — and put the mouse back in its cage. Draw blood at defined time points over
the next six weeks, asking: Has this mouse’s immune system produced any antibodies that bind

to S. epidermidis?

The mice’s antibody response to S. epidermidis was “a shocker,” Fischbach said. “Those antibodies’
levels increased slowly, then some more — and then even more.” At six weeks, they'd reached a
higher concentration than one would expect from a regular vaccination — and they stayed at those
levels.
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“It's as if the mice had been vaccinated,” Fischbach said. Their antibody response was just as strong
and specific as if it had been reacting to a pathogen.

“The same thing appears to be occurring naturally in humans,” Fischbach said. “We got blood from
human donors and found that their circulating levels of antibodies directed at S. epidermidis were as
high as anything we get routinely vaccinated against.”

That's puzzling, he said: “Our ferocious immune response to these commensal bacteria loitering on
the far side of that all-important anti-microbial barrier we call our skin seems to have no purpose.”

What's going on? It could boil down to a line scrawled by early-2oth-century poet Robert Frost:
“"Good fences make good neighbors.” Most people have thought that fence was the skin, Fischbach
said. But it’s far from perfect. Without help from the immune system, it would be breached very
quickly.

“The best fence is those antibodies. They're the immune system’s way of protecting us from the
inevitable cuts, scrapes, nicks and scratches we accumulate in our daily existence,” he said.

While the antibody response to an infectious pathogen begins only after the pathogen invades the
body, the response to S. epidermidis happens preemptively, before there’s any problem. That way,
the immune system can respond if necessary — say, when there’s a skin break and the normally
harmless bug climbs in and tries to thumb a ride through our bloodstream.

Engineering a living vaccine

Step by step, Fischbach’s team turned S. epidermidis into a living, plug-and-play vaccine that can be
applied topically. They learned that the part of S. epidermidis most responsible for tripping off a
powerful immune response is a protein called Aap. This great, treelike structure, five times the size
of an average protein, protrudes from the bacterial cell wall. They think it might expose some of its
outermost chunks to sentinel cells of the immune system that periodically crawl through the skin,
sample hair follicles, snatch samples of whatever is flapping in Aap’s “foliage,” and spirit them back
inside to show to other immune cells responsible for cooking up an appropriate antibody response
aiming at that item.

(Fischbach is a co-author of a study led by Yasmine Belkaid, PhD, director of the Pasteur Institute
and a co-author of the Fischbach team'’s study, which will appear in the same issue of Nature. This
companion study identifies the sentinel immune cells, called Langerhans cells, that alert the rest of
the immune system to the presence of S. epidermidis on the skin.)

Aap induces a jump in not only blood-borne antibodies known to immunologists as IgG, but also
other antibodies, called IgA, that home in on the mucosal linings of our nostrils and lungs.

“We're eliciting IgA in mice’s nostrils,” Fischbach said. “Respiratory pathogens responsible for the
common cold, flu and COVID-1g9 tend to get inside our bodies through our nostrils. Normal vaccines
can’t prevent this. They go to work only once the pathogen gets into the blood. It would be much
better to stop it from getting in in the first place.”

Having identified Aap as the antibodies’ main target, the scientists looked for a way to put it to
work.



“Djenet did some clever engineering,” Fischbach said. “She substituted the gene encoding a piece
of tetanus toxin for the gene fragment encoding a component that normally gets displayed in this
giant treelike protein’s foliage. Now it's this fragment — a harmless chunk of a highly toxic bacterial
protein — that’s waving in the breeze.” Would the mice’simmune systems “see” it and develop a
specific antibody response to it?

The investigators repeated the dip-then-swab experiment, this time using either unaltered S.
epidermidis or bioengineered S. epidermidis encoding the tetanus toxin fragment. They
administered several applications over six weeks. The mice swabbed with bioengineered S.
epidermidis, but not the others, developed extremely high levels of antibodies targeting tetanus
toxin. When the researchers then injected the mice with lethal doses of tetanus toxin, mice given
natural S. epidermidis all succumbed; the mice that received the modified version remained
symptom-free.

A similar experiment, in which the researchers snapped in the gene for diphtheria toxin instead of
the one for tetanus toxin into the Aap “cassette player,” likewise induced massive antibody
concentrations targeting the diphtheria toxin.

The scientists eventually found they could still get life-saving antibody responses in mice after only
two or three applications.

They also showed, by colonizing very young mice with S. epidermidis, that the bacteria’s prior
presence on these mice’s skin (as is typical in humans but not mice) didn’t interfere with the
experimental treatment’s ability to spur a potent antibody response. This implies, Fischbach said,
that our species’ virtually 100% skin colonization by S. epidermidis should pose no problem to the
construct’s use in people.

Look, ma, no limits

In a change of tactics, the researchers generated the tetanus-toxin fragment in a bioreactor, then
chemically stapled it to Aap so it dotted S. epidermidis’s surface. To Fischbach'’s surprise, this turned
out to generate a surprisingly powerful antibody response. Fischbach had initially reasoned that the
surface-stapled toxin’s abundance would get ever more diluted with each bacterial division,
gradually muting the immune response. Just the opposite occurred. Topical application of this bug
generated enough antibodies to protect mice from six times the lethal dose of tetanus toxin.

“We know it works in mice,” Fischbach said. "Next, we need to show it works in monkeys. That's
what we're going to do.” If things go well, he expects to see this vaccination approach enter clinical
trials within two or three years.

“*We think this will work for viruses, bacteria, fungi and one-celled parasites,” he said. “Most
vaccines have ingredients that stimulate an inflammatory response and make you feel a little sick.
These bugs don’t do that. We expect that you wouldn't experience any inflammation at all.”

Researchers from the University of California, Davis; the National Human Genome Research
Institute; the National Institute of Allergy and infectious Diseases; and the National Institute of
Arthritis and Musculoskeletal and Skin Diseases contributed to the work.

The study was funded by the National Institutes of Health (grants 5Ro1Al175642-02, 1K99Al180358-
01A1, P510Do111071 and F32HL170591-01), the Leona M. and Harry B. Helmsley Charitable Trust,



the Chan Zuckerberg Biohub, the Bill and Melinda Gates Foundation, Open Philanthropy, and the
Stanford Microbiome Therapies Initiative.
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About Stanford Medicine

Stanford Medicine is an integrated academic health system comprising the Stanford School of
Medicine and adult and pediatric health care delivery systems. Together, they harness the full
potential of biomedicine through collaborative research, education and clinical care for patients. For
more information, please visit med.stanford.edu.
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Intermittent fasting inhibits hair regeneration
in mice

Peer-Reviewed Publication

Cell Press

Intermittent fasting has proven benefits for metabolic health, but a new study shows that it could
slow hair growth—at least in mice. Researchers report December 13 in the Cell Press
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journal Cell that mice subjected to intermittent fasting regimes showed improved metabolic health
but slower hair regeneration compared to mice with 24/7 access to food. A similar process might
occur in humans, based on a small clinical trial that the team also conducted, but it’s likely to be less
severe since humans have a much slower metabolic rate and different hair growth patterns
compared to mice.

“We don't want to scare people away from practicing intermittent fasting because it is associated
with a lot of beneficial effects—it's just important to be aware that it might have some unintended
effects,” says senior author and stem cell biologist Bing Zhang (@bingzhang_lab) of Westlake
University in Zhejiang, China.

In addition to its metabolic benefits, previous studies have shown that fasting can improve the
stress resistance of stem cells associated with blood, intestinal, and muscle tissue, but little is
known about how it impacts peripheral tissues such as skin and hair. Zhang's team hypothesized
that fasting might also be beneficial for skin tissue regeneration, the process by which old and
damaged cells are replaced.

To test this, they examined hair regrowth in mice that were shaved and then subjected to different
intermittent fasting regimes. Some mice were fed on a time-restricted feeding (TRF) schedule that
involved 8 hours of food access and 16 hours of fasting each day, while other mice were subjected to
alternate-day feeding (ADF).

They were surprised to find that fasting inhibited hair regeneration. While control mice that had
unlimited access to food had regrown most of their hair after 30 days, mice on both intermittent
fasting regimes showed only partial hair regrowth after 96 days.

The team showed that this inhibited hair growth occurs because hair follicle stem cells (HFSCs) are
unable to cope with the oxidative stress associated with switching from using glucose to fat. HFSCs
go through phases of activity and dormancy, and hair regrowth depends on these cells becoming
active. While the control mice’s HFSCs began to become activated around day 20 post-shaving and
remained active until their hair had regrown, the intermittent fasting mice’s activated HFSCs
underwent apoptosis (programmed cell death) during extended fasting periods.

Using genetic engineering methods, the team showed that this fasting-induced apoptosis was
driven by an increased concentration of free fatty acids near the hair follicles, which caused a build-
up of harmful radical oxygen species within the HFSCs. Free fatty acids also caused human HFSCs to
undergo apoptosis in vitro.

“During fasting, adipose tissue starts to release free fatty acids, and these fatty acids enter the
HFSCs that were recently activated, but these stem cells don't have the right machinery to use
them,” says Zhang.

In comparison, epidermal stem cells, which are responsible for maintaining the epidermal skin
barrier, were unaffected by intermittent fasting. The major difference between these stem cell
types is that epidermal stem cells have a higher antioxidant capacity. When the team tested
whether antioxidants could mitigate the effects of fasting on hair growth, they showed that both
topical application of vitamin E and genetic upregulation of antioxidant capacity helped HFSCs
survive fasting.


https://x.com/bingzhang_lab

The team also conducted a small clinical trial with 49 healthy young adults to examine whether
fasting similarly affects hair regrowth in humans. They showed that a time-restricted diet involving
18 hours of fasting per day reduced the average speed of hair growth by 18% compared to controls,
but larger studies would be needed to verify this effect given the study’s small sample size and short
duration (20 days).

“The human population is very heterogeneous, so the effects might be different for different
people,” says Zhang. “Mice also have a very high metabolic rate compared with humans, so fasting
and metabolic switching have a more severe effect on mouse HFSCs. We see a milder effect in
humans—there are still apoptotic stem cells, but many HFSCs survive. So, there is still hair
regrowth; it's just a little bit slower than usual.”

In future work, the researchers plan to collaborate with local hospitals to investigate how fasting
impacts other types of stem cells in the skin and other body systems.

“We plan to examine how this process affects the regeneration activities in other tissues,” says
Zhang. “We also want to figure out how fasting impacts skin wound healing and identify
metabolites that could help the survival of HFSCs and promote hair growth during fasting.”

#Hit#

This research was supported by the National Natural Science Foundation of China, the Key R&D
Program of Zhejiang, the Westlake Laboratory of Life Sciences and Biomedicine, the Research
Center for Industries of the Future (RCIF), and the Center of Synthetic Biology and Integrated
Bioengineering at Westlake University.

Cell, Chen, Liu, and Cui et al., “Intermittent Fasting-induced Lipolysis in Niche Adipocytes Drives
Hair Follicle Stem Cell Apoptosis” https://cell.com/cell/fulltext/S0092-8674(24)01311-4

Cell (@CellCellPress), the flagship journal of Cell Press, is a bimonthly journal that publishes
findings of unusual significance in any area of experimental biology, including but not limited to cell
biology, molecular biology, neuroscience, immunology, virology and microbiology, cancer, human
genetics, systems biology, signaling, and disease mechanisms and therapeutics.

Visit http://www.cell.com/cell. To receive Cell Press media alerts, contact press@cell.com.
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Exploring how pheromones drive mating
behavior in mice
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Scientists utilize knockout mice to explore the mechanisms underlying pheromone
detection

Peer-Reviewed Publication

Institute of Science Tokyo

AncV1R Vomeronasal Receptor Regulates Sexual Behavior in
Female Mice
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AncV1R plays a vital role in detecting pheromone signals and regulating
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Impaired Pheromone Detection and Abnormal Sexual institute of
Behavior in Female Mice Deficient for AncViR SCIENCE TOKYO

image:
AncVaR plays a vital role in detecting pheromone signals and regulating female sexual behavior
view more

Credit: Institute of Science Tokyo


https://www.eurekalert.org/releaseguidelines
https://www.eurekalert.org/multimedia/1053940
https://www.eurekalert.org/multimedia/1053940
https://www.eurekalert.org/multimedia/1053940
https://www.eurekalert.org/multimedia/1053940

Pheromones—chemicals produced by animals—are well-known for influencing the social and sexual behavior of
members of the same species. These chemical signals convey vital information, such as gender and reproductive
status. Detection of pheromones by the vomeronasal organ (VNO) triggers a behavioral response in other members
of the same species.

Vomeronasal receptors (VRs), sensory receptors found in the nerve cells of the VNO, are key for the detection of
pheromones in land mammals. While VRs are categorized into type-1 (V1Rs) and type-2 (V2Rs), the precise role and
function of the genetically conserved VR gene sequence encoding the ancient VR type-1 (ancV1iR) receptor remains
poorly understood.

To elucidate the role of ancViR in pheromone detection, a team of researchers led by Professor Junji Hirota from
Institute of Science Tokyo (Science Tokyo), Japan, has conducted a series of experiments using an ancViR-deficient
mouse model. Their findings were published online on November 21, 2024, in Current Biology.

Sharing the motivation behind the present research, Hirota states, “"The recent coelacanth genome project revealed
that coelacanths or lobe-finned fishes have an unidentified genetic sequence belonging to the ViR family.
Interestingly, this novel ViR gene is found across a variety of organisms, from bony and ray-finned fishes to
mammals, and we named it ancVi1R denoting its “ancient” origin. These conserved evolutionary links inspired our
research team to investigate the role of ancViR in VNO-mediated pheromone detection.”

Initially, the researchers used the CRISPR-Casg system—a genome editing technology—to delete the ancViR gene
from the mouse genome. They then conducted behavioral experiments involving ancViR-deficient female mice and
observed frequent rejection of sexual advances by male mice. Hirota and the team hypothesized that ancViR-
deficientfemales were unable to recognize the male mice due to an impaired pheromone response.

To validate their findings, the scientists developed a two-choice preference test to study the response of ancViR-
deficient female mice to male and female urine. Interestingly, the mice displayed no preference for male urinary
pheromones. Further experiments examining nerve cell activation in response to male urine revealed decreased
neural activity in the VNO of the female mice.

The researchers also examined the effects of exocrine gland-secreting peptide 1 (ESP1), a pheromone known to
enhance female sexual receptivity, in both wild-type female mice (with functional ancViR) and ancViR-deficient
mice. They observed that sensory neuron activation by ESP1 was significantly reduced in the ancViR-deficient
females. Moreover, even after pre-exposure to ESP1, these females continued to reject male advances and mating
attempts.

Notably, findings from analyzes of neuronal responses to various pheromones further supported these
observations. AncViR-deficient females displayed increased neural activity in the lateral septum—the brain region
associated with stress—following interactions with male mice.

Highlighting the study’s significance, Hirota remarks, “Our findings demonstrated that ancViR is crucial for
detecting pheromone cues in the VNO, and its loss impairs the ability of female mice to perceive males and exhibit
sexual behaviors.”

This study paves the way for future research on VRs, pheromone sensing, and related social behaviors in animals
with VNOs.

About Institute of Science Tokyo (Science Tokyo)

Institute of Science Tokyo (Science Tokyo) was established on October 1, 2024, following the merger between
Tokyo Medical and Dental University (TMDU) and Tokyo Institute of Technology (Tokyo Tech), with the mission of
“Advancing science and human wellbeing to create value for and with society.”
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Gene editing tool reduces Alzheimer’s plaque
precursor in mice
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A new gene editing tool helps cells skip gene regions with problematic mutations. Professor

Pablo Perez-Pinera, center, with graduate students Shraddha Shirguppe, left, and

Angelo Miskalis, led a team that applied the tool to reduce proteins associated with
Alzheimer’s disease in mice.

view more
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CHAMPAIGN, Ill. — A new gene editing tool that helps cellular machinery skip parts of genes
responsible for diseases has been applied to reduce the formation of amyloid-beta plaque
precursors in a mouse model of Alzheimer’s disease, researchers at the University of lllinois Urbana-
Champaign report.

The application in live mice shows the improved efficiency of the tool, called SPLICER, over the
current standard in gene editing technology, as well as the potential for application in other
diseases, the researchers said. Led by Pablo Perez-Pinera, a professor of bioengineering at the U. of
., the researchers published their findings in the journal Nature Communications.
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SPLICER uses a gene editing approach called exon skipping, which is of particular interest for health
conditions caused by mutations that produce misfolded or toxic proteins, such as Duchenne’s
muscular dystrophy or Huntington’s disease.

“DNA contains the instructions to build everything that is responsible for how cells function. So it's
like a book of recipes that contains very detailed instructions for cooking,” Perez-Pinera said. “But
there are large regions of DNA that don’t code for anything. It's like, you start the recipe for a turkey
dinner, and then you hit a note that says, ‘continued on page 10.’ After page 10, it's ‘continued on
page 25." The pages between are gibberish.

“But say on one of the recipe pages — in genetics, an exon — there is a typo that makes the turkey
inedible, or even poisonous. If we cannot correct the typo directly, we could amend the note before
it to send you to the next page, skipping over the page with the error, so that at the end you could
make an edible turkey. Though you might lose out on the gravy that was on the skipped page, you'd
still have dinner. In the same way, if we can skip the piece of the gene with the toxic mutation, the
resulting protein could still have enough function to perform its critical roles.”

SPLICER builds upon the popular CRISPR-Casg gene editing platform — with key changes. CRISPR-
Casg systems require a specific DNA sequence to latch on, limiting which genes could be edited.
SPLICER uses newer Casg enzymes that do not need that sequence, opening up the door to new
targets like the Alzheimer's-related gene that the Illinois group focused on.

“Another problem we address in our work is precision in what gets skipped,” said graduate student
Angelo Miskalis, a co-first author of the paper. “With current exon-skipping techniques, sometimes
not all of the exon gets skipped, so there’s still part of the sequence we don’t want expressed. In the
cookbook analogy, it's like trying to skip a page, but the new page starts in the middle of a
sentence, and now the recipe doesn’t make sense. We wanted to prevent that.”

There are two key sequence areas surrounding an exon that tell the cellular machinery which parts
of a gene to use for making proteins: one at the beginning and one at the end. While most exon-
skipping tools target only one sequence, SPLICER edits both the starting and ending sequences. As
aresult, the targeted exons are skipped over more efficiently, Miskalis said.

The lllinois group chose to target an Alzheimer’s gene for the first demonstration of SPLICER's
therapeutic abilities because while the target gene has been well-studied, efficient exon skipping
has remained elusive in living organisms. The researchers targeted a specific exon coding for an
amino acid sequence within a protein that gets cleaved to form amyloid-beta, which accumulates to
form plaques on neurons in the brain as the disease progresses.

In cultured neurons, SPLICER reduced the formation of amyloid-beta efficiently. When analyzing
the DNA and RNA output of mouse brains, the researchers found that the targeted exon was
decreased by 25% in the SPLICER-treated mice, with no evidence of off-target effects.

“When we originally tried to target this exon with older techniques, it didn't work,” said graduate
student Shraddha Shirguppe, also a co-first author of the study. "Combining the newer base editors
with dual splice editing skipped the exon at a much better rate than we were previously able to with
any of the available methods. We were able to show that not only could it skip the whole exon
better, it reduced the protein that produces the plaque in these cells.”



“Exon skipping only works if the resulting protein is still functional, so it can’t treat every disease
with a genetic basis. That's the overall limitation of the approach,” Perez-Pinera said. “But for
diseases like Alzheimer’s, Parkinson’s, Huntington’s or Duchenne’s muscular dystrophy, this
approach holds a lot of potential. The immediate next step is to look at the safety of removing the
targeted exons in these diseases, and make sure we aren’t creating a new protein that is toxic or
missing a key function. We would also need to do longer term animal studies and see if the disease
progresses over time.”

At lllinois, Perez-Pinera also is affiliated with the department of Molecular and Integrative
Physiology, the Carle lllinois College of Medicine, the Cancer Center at lllinois and the Carl R. Woese
Institute for Genomic Biology. U. of |. Bioengineering professors Sergei Maslov and Thomas Gaj
were coauthors of the paper. The National Institutes of Health, the Muscular Dystrophy Association,
the American Heart Association, the Parkinson’s Disease Foundation and the Simons Foundation
supported this work.

Editor’s note: To reach Pablo Perez-Pinera, email pablo@illinois.edu. The paper "SPLICER: a highly
efficient base editing toolbox that enables in vivo therapeutic exon skipping” is available online.
DOI: 10.1038/541467-024-54529-y

This work was supported by the National Institutes of Health grants 1U01NS122102,
1R01NS123556, 1R01GM141296, 1R01GM127497, T32EB019944 and 1Ro1GM131272.
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P.P.P.,, M.G., and J.W. are named inventors in pending patent application US17/260,828 filed by the
University of Illinois. Methods for exon skipping and AAV-mediated delivery of base editors are
covered in the patent application. The remaining authors declare no competing interests.
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