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https://scienceportal.jst.go.jp/explore/reports/20240430 eo1/
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Walmart to close its 51 health centers and virtual care service - The Washington Post

Merck @ Keytruda iA# BIEFIAED Ph3 SER CTHEFREER

Pharma Industry News and Analysis | FirstWord Pharma
Merck & Co. says Keytruda combo hits survival goal in Phase Il gastric cancer trial
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Novartis pays PeptiDream $180M as radiopharma big bang continues (fiercebiotech.com)
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Astellas and Poseida Therapeutics Enter Into Research Collaboration and License Agreement
to Develop Novel Allogeneic Cell Therapies in Oncology | BioSpace
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Moderna Walks Away from Potential $3B Gene Editing Deal with Metagenomi | BioSpace

AVRDHILA. T4/ ALY THNLEIEDE RKAE L3875
HRODIEEZE] 9 AIZHRERBAIE 2030 FORFTEHIET

EFHEE(KRHILR)GEDHRF—LIT 2 B, HRYDTEEZ R DRBRERBREZA TR
AR TIRODHERR L=, T TITVVROAXTRHEZE LT CECHY, ReEMEMALLT. &
FNOTHDHEMNBYLWRXRMEEEE D BB ICEFZRELTHREHZT T D, E(L 2030 F
DEFTEEFET LD,

Pfizer M $#4X FR MIRFEZE Oxbryta NEE D ERE (NHS) TEHAIEEIC

Pharma Industry News and Analysis | FirstWord Pharma
Price cut allows Pfizer’s sickle cell therapy Oxbryta to rollout on NHS
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https://scienceportal.jst.go.jp/newsflash/20240507 noi/index.html

FEIETIZKY AstraZeneca DIAAFTUF > Vaxzevria MEHFRTIY FIF

AstraZeneca withdraws COVID-1q vaccine citing a decline in demand - ABC News

Lilly D7 LY\ I—JRZEE donanemab R EIBHEDKXEZBEE SN 6 A 10 HEHE

Eli Lilly Announces Date for Donanemab FDA AdComm Hearing (neurologylive.com)

Pfizer DAY ARAT4—EnFAHE Ph2 SAEBRHERE 1 ANFET ~Ph3 SAER SR
Pfizer Pauses Gene Therapy Trial for Muscle Disease After Death (msn.com)
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Japan's Takeda Pharma to restructure after annual profit slump | Reuters
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Sanofi A% Novavax DOAAF I HF o= HREERSE. 12 BFILTEE

AstraZeneca MFEAOF DA ILRATIF AU E TR ERAYIZ, Sanofi (£ 12 &K JL T Novavax D
SARS-CoV-2 DIF 2 DFA U REBMZEREIE CHIZHEL /7O XD #KEAS 130% EFL. 10
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Sanofi signs $1.2bn licensing agreement for Novavax’s Covid-1qg vaccine (msn.com)

Vaccine Stock Explodes After Sanofi Deal (schaeffersresearch.com)
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First person to receive genetically modified pig kidney transplant dies : NPR
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'Choose France' investment push bags record $16 billion in pledges | Reuters

Pfizer and AstraZeneca announce new investments of nearly $1 billion in France | Reuters
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Sands Capital Launches $555M Life Sciences Fund Focusing on Private Companies | BioSpace
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https://www.eisai.co.jp/news/2024/news202430.html
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WHO clears Takeda's dengue vaccine | Reuters

Lily @ 1 B G54 RYUA 1 B 1 B4R UITEEE mAEHNH

Eli Lilly says its experimental weekly insulin works just as well as daily doses (msn.com)
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Bayer's elinzanetant data heats up rivalry with Astellas drug in menopause market / FirstWord
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AstraZeneca to build $1.5-bln cancer drug plant in Singapore | Reuters
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Biogen in up to $1.8 billion deal as rare diseases take center stage (msn.com)

Biogen Beefs Up Immuno Pipeline with Potential $1.8B HI-Bio Acquisition | BioSpace
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Pfizer rolls out another cost-cutting program, sets $1.5 bln target by 2027 | Reuters
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Daiichi Sankyo to open two new research sites in Cambridge and Munich this year —
Endpoints News (endpts.com)
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Esperion's (ESPR) Drugs Get EU Nod for Lowering Heart Risk (msn.com)
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Eli Lilly To Invest Record $5.3B To Expand Plant That Manufactures Weight-Loss Drugs
(bisnow.com)
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Father's gut microbes affect the next
generation in mouse study
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The 'gut-germline axis' is a connection between the gut, its microbiota and the germline.
Credit: Joana Carvalho/Isabel Romero Calvo/EMBL

A study from the Hackett group at the European Molecular Biology Laboratory
(EMBL) in Rome shows that disrupting the gut microbiome of male mice increases
the risk of disease in their future offspring.

The gut microbiota is the microbial community that occupies the gastrointestinal
tract. It is responsible for producing enzymes, metabolites, and other molecules
crucial for host metabolism and in response to the environment.

Consequently, a balanced gut microbiota is important for mammalian health in many
ways, such as helping to regulate the immune and endocrine systems. This in turn,
impacts the physiology of tissues throughout the body. However, little was known
about the impact of the gut microbiota on host reproduction, and whether an altered
microbiota in a father could influence the fitness of his offspring.

The Hackett group at EMBL Rome, in collaboration with the Bork and the
Zimmermann groups at EMBL Heidelberg, set out to answer this question, with
their results published in Nature. The scientists showed that disrupting the gut
microbiota in male mice increases the probability that their offspring are born with
low weight, and are more likely to die prematurely.

What is passed on to the next generation

To study the effects of the gut microbiota on male reproduction and their offspring,
the researchers altered the composition of gut microbes in male mice by treating
them with common antibiotics that do not enter the bloodstream. This induces a
condition called dysbiosis, whereby the microbial ecosystem in the gut becomes
unbalanced.

The scientists then analyzed changes in the composition of important testicular
metabolites. They found that in male mice dysbiosis affects the physiology of the
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testes, as well as metabolite composition and hormonal signaling. At least part of
this effect was mediated by changes in the levels of the key hormone leptin in blood
and testes of males with induced dysbiosis.

These observations suggest that in mammals, a 'gut-germline axis' exists as an
important connection between the gut, its microbiota, and the germline.

To understand the relevance of this 'gut-germline' axis to traits inherited by offspring,
the scientists mated either untreated or dysbiotic males with untreated females.
Mouse pups sired by dysbiotic fathers showed significantly lower birth weights and
an increased rate of postnatal mortality. Different combinations of antibiotics as well
as treatments with dysbiosis-inducing-laxatives (which also disrupt microbiota)
affected offspring similarly.

Importantly, this effect is reversible. Once antibiotics are withdrawn, paternal
microbiota recover. When mice with recovered microbiota were mated with
untreated females, their offspring were born with normal birthweight and developed
normally as well.

"We have observed that intergenerational effects disappear once a normal
microbiota is restored. That means that any alteration to the gut microbiota able to
cause intergenerational effects could be prevented in prospective fathers," said Peer
Bork, EMBL Heidelberg Director, who participated in the study.

"The next step will be to understand in detail how different environmental factors
such as medicinal drugs including antibiotics can affect the paternal germline and,
therefore, embryonic development.”

Ayele Denboba, first author of the publication and former postdoc in the Hackett
Group, now Group Leader at the Max Planck Institute of Immunology and
Epigenetics in Freiburg, Germany added, "The study originated to understand
environmental impacts on fathers by considering the gut microbiota as a nexus of
host-environment interactions, thus creating a sufficient-cause model to assess
intergenerational health risks in complex ecological systems."

Paternal impact on pregnancy disease risk

In their work, Hackett and his colleagues also discovered that placental defects,
including poor vascularization and reduced growth, occurred more frequently in
pregnancies involving dysbiotic males. The defective placentas exhibited hallmarks
of a common pregnancy complication in humans called pre-eclampsia, which leads
to impaired offspring growth and is a risk factor for developing a wide range of
common diseases later in life.

"Our study demonstrates the existence of a channel of communication between the
gut microbiota and the reproductive system in mammals. What's more,
environmental factors that disrupt these signals in prospective fathers increase the
risk of adverse health in offspring, through altering placental development,” said


https://medicalxpress.com/tags/embryonic+development/

Jamie Hackett, coordinator of the research project and an EMBL Rome Group
Leader.

"This implies that in mice, the environment of a father just prior to conception can
influence offspring traits independently of genetic inheritance."

"At the same time, we find the effect is for one generation only, and | should be clear
that further studies are needed to investigate how pervasive these effects are and
whether they have relevance in humans. There are intrinsic differences to be
considered when translating results from mouse models to humans."

Hackett continued, "But given the widespread prevalence of dietary and antibiotic
practices in Western culture that are known to disrupt the gut microbiota, it is
important to consider paternal intergenerational effects more carefully—and how
they may be affecting pregnancy outcomes and population disease risk."

More information: Jamie Hackett, Paternal microbiome perturbations impact
offspring fitness, Nature (2024). DOI: 10.1038/s41586-024-07336-
w. www.nature.com/articles/s41586-024-07336-w

Journal information: Nature

Provided by European Molecular Biology Laboratory
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Using advanced genetic techniques, scientists
create mice with traits of Tourette disorder

Gene-altered rodents could aid the development of new treatments for a brain
disorder
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Summary:

In research that may be a step forward toward finding personalized treatments for
Tourette disorder, scientists have bred mice that exhibit some of the same behaviors
and brain abnormalities seen in humans with the disorder.

FULL STORY

In research that may be a step forward toward finding personalized
treatments for Tourette disorder, scientists at Rutgers University-
New Brunswick have bred mice that exhibit some of the same
behaviors and brain abnormalities seen in humans with the
disorder.

As reported in the Proceedings of the National Academy of Sciences, the
researchers, using a technique known as CRISPR/Cas9 DNA editing that selectively
modifies the DNA of living organisms, inserted the same genetic mutations found in
humans with Tourette disorder into the corresponding genes in mouse embryos.
After the mice were born, the scientists observed their behavior compared with
littermates without the gene mutation insertion. The mutations that were inserted
were discovered by some members of the same research team who have spent
more than a decade focused on investigating genetic factors in Tourette disorder.

The researchers said the findings indicate that these mice are a highly useful
"model" to study the neurobiology of Tourette disorder and to test new medications.

"There are no medicines specifically developed for Tourette disorder and
repurposing other drugs has worked poorly, with too many side effects," said co-
senior author Jay Tischfield, the Duncan and Nancy MacMillan Distinguished
Professor of Genetics in the Department of Genetics in the Rutgers School of Arts
and Sciences and a pioneer in the study of Tourette disorder. "Until now, the
problem has been a lack of an animal model by which to test new or existing
medications."

Tourette disorder is a disorder of the nervous system that affects children,
adolescents and adults. The condition is characterized by sudden, involuntary
movements or sounds called tics. Tics can be mild, moderate or severe, and are
disabling in some cases.

Tourette disorder doesn't affect lifespan, but it often adversely impacts the
experience of people with the disorder and the people with whom they interact. The
Centers for Disease Control and Prevention has estimated that one of every 162
children have the disorder, though the number may be higher.

Using cameras that recorded the mice's actions and employing a form of artificial
intelligence known as machine learning, the researchers found the genetically
engineered mice exhibited two key characteristics seen in humans with Tourette
disorder: They engaged in repetitive motor behaviors or tics, and they exhibited what



neuroscientists call "sensorimotor gating deficits," a neural process whereby the
brain filters out redundant or irrelevant stimuli.

Cara Nasello, a research associate in the Departments of Genetics and Cell Biology
and Neuroscience and the first author of the study, said gating deficits in people with
Tourette syndrome can be viewed as a difficulty in processing sensory information. A
person without the disorder who listens to a series of sounds such as a beeping car
horn wouldn't be startled after the first honk because that person's brain can link the
second and subsequent sounds to the first one. A person with Tourette disorder
might be startled by each separate sound, especially if it increases in volume.

The genetically engineered mice reacted the same way humans with the disorder
would react to individual sounds that were part of a pattern -- they showed a startle
response to each tone, Nasello said.

In collaboration with Miriam Bocarsly from the Department of Pharmacology,
Physiology and Neuroscience at Rutgers New Jersey Medical School, the team
found evidence that the gene mutations altered the levels of a brain chemical known
as dopamine. As with humans with Tourette disorder who are treated with a drug
that alters the levels of dopamine, the processing deficits and repetitive behaviors
seen in the mice decreased in intensity when they were administered the same drug.

"An easy way to think about this is that we have inserted a gene mutation and it's
changed the neural circuitry of the mice's brains," said Max Tischfield, an assistant
professor in the Department of Cell Biology and Neuroscience in the Rutgers School
of Arts and Sciences, and the senior corresponding author of the study. "And those
changes are altering how a brain chemical like dopamine, which in humans is
important for cognition and motor behavior, allows the mice brain cells to
communicate."

The researchers credited much of the success of their work to the contributions of
families with Tourette disorder who over the past 15 years donated genetic samples
to the research group.

"These families did this out of the goodness of their hearts with the idea of moving
the field forward," said Gary Heiman, a co-senior author of the study and a professor
in the Department of Genetics who recruited families of members with Tourette
disorder throughout the world and organized blood collection and genetic
repositories. "They want to have a better understanding of this mysterious disorder
and for us to come up with better treatments, not only for the people who are
currently suffering with the disorder but also for future generations."

The scientists said the techniques they employed in their research are applicable to
researchers studying other complex disorders caused by multiple genes, including
autism and schizophrenia.

They also hope this advance will attract more researchers to study Tourette disorder.

"So why would a researcher jump into something if there's little known and they're
left wondering, 'How do | even start? What do | have at my disposal that would allow
me to even scratch the surface of this very complex disorder?™ Max Tischfield said.
"And with these mice, not only can we scratch the surface, but we can dig
underneath."
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How a ‘conductor’ makes sense of chaos in
early mouse embryos
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IMAGE:

MOUSE EMBRYOS AT A VERY EARLY STAGE OF DEVELOPMENT

view more

Early embryonic development is tumultuous. It involves a rapid sequence of events, including cell
division, differentiation, and lots of compartments moving around within each cell. Like an orchestra
performance where each member of the band must start playing at the exact right moment and in
perfect harmony, these processes need to be precisely timed and coordinated to ensure the embryo

develops normally.

How cells make sense of this chaos at the very beginning of an embryo’ s development is an open
question. The protein NKX1-2 a crucial role, according to a new study published today in the
journal Stem Cell Reports by ICREA Research Professor Pia Cosma at the Centre for Genomic
Regulation (CRG) in Barcelona and Professor Andrea Califano President of the Chan Zuckerberg

Biohub New York and Professor at Columbia University.
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NKX1-2 behaves like an orchestra’ s conductor, skilfully ensuring that the genetic instructions for
developing the embryo are executed correctly and at the right times. The protein helps manage the
production and organisation of the cell’ s machinery for making proteins (like ribosomes) and is also

crucial for keeping chromosomes organized and properly distributed when cells divide.

When the researchers experimentally inhibited the function of NKX1-2 in mice, they found the
nucleolus (a part of the nucleus that assembles ribosomes) was severely altered, disrupting the
embryo’ s ability to produce ribosomes correctly. They also found the 2— to 4—cell embryos could not
distribute chromosomes correctly during cell division, and would stop growing at these very early

stages of development.

“NKX1-2 belongs to a protein family which is known to play crucial roles in early development and
organ formation. While we knew that members of this family were important in general development,
NKX1-2's specific role, especially in early embryonic stages, wasn't well understood,” explains ICREA

Research Professor Pia Cosma, corresponding author of the study.

“It is intriguing that such mechanistic determinants of embryogenesis could be identified by assembling
and interrogating a mouse embryonic stem cell regulatory network, using methodologies originally

developed for cancer research,” adds Dr. Califano, co—corresponding author on the study.

Given the similarities in early developmental processes between mice and humans, the findings offer
new clues into unexplained causes of developmental problems, including miscarriages. Miscarriages
often result from chromosomal abnormalities, which can arise from issues like those observed in the
study — improper chromosome segregation and cell division errors. Further research could explore if
there is a human counterpart that influences these fundamental processes as it does in mice, and

what happens when it fails.

Despite the importance of NKX1-2 in early embryo development, the researchers suspect more
‘conductors’ remain to be discovered. “NKX1-2 is expressed at very low levels, which makes it
extremely difficult to detect. It s like trying to find a needle in a haystack using traditional methods in
biology. Repeating our methods could help find other rare and critical elements that have been

historically overlooked,” adds Dr. Cosma.
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|New gel breaks down alcohol in the body

Date:

May 13, 2024
Source:
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Summary:


https://www.sciencedaily.com/releases/2024/05/240513150509.htm

Researchers have developed a protein-based gel that breaks down alcohol in the
gastrointestinal tract without harming the body. In the future, people who take the gel
could reduce the harmful and intoxicating effects of alcohol.

FULL STORY

Most alcohol enters the bloodstream via the mucous membrane
layer of the stomach and the intestines. These days, the
consequences of this are undisputed: even small amounts of
alcohol impair people's ability to concentrate and to react,
increasing the risk of accidents. Drinking large quantities on a
regular basis is detrimental to one's health: common consequences
include liver disease, inflammation of the gastrointestinal tract and
cancer. According to the World Health Organization, around 3
million people die every year from excessive alcohol consumption.

Researchers at ETH Zurich have now developed a protein gel that breaks down
alcohol in the gastrointestinal tract. In a study recently published in the

journal Nature Nanotechnology, they show that in mice, the gel converts alcohol
quickly, efficiently and directly into harmless acetic acid before it enters the
bloodstream, where it would normally develop its intoxicating and harmful effects.

Reducing health damage caused by alcohol

"The gel shifts the breakdown of alcohol from the liver to the digestive tract. In
contrast to when alcohol is metabolised in the liver, no harmful acetaldehyde is
produced as an intermediate product,” explains Professor Raffaele Mezzenga from
the Laboratory of Food & Soft Materials at ETH Zurich. Acetaldehyde is toxic and is
responsible for many health problems caused by excessive alcohol consumption.

In the future, the gel could be taken orally before or during alcohol consumption to
prevent blood alcohol levels from rising and acetaldehyde from damaging the body.
In contrast to many products available on the market, the gel combats not only the
symptoms of harmful alcohol consumption but also its causes. Yet, the gel is only
effective as long as there is still alcohol in the gastrointestinal tract. This means it
can do very little to help with alcohol poisoning, once the alcohol has crossed into
the bloodstream. Nor does it help to reduce alcohol consumption in general. "It's
healthier not to drink alcohol at all. However, the gel could be of particular interest to
people who don't want to give up alcohol completely, but don't want to put a strain on
their bodies and aren't actively seeking the effects of alcohol,” Mezzenga says.

Main ingredients: Whey, iron and gold

The researchers used ordinary whey proteins to produce the gel. They boiled them
for several hours to form long, thin fibrils. Adding salt and water as a solvent then
causes the fibrils to cross-link and form a gel. The advantage of a gel over other
delivery systems is that it is digested very slowly. But to break down the alcohol, the
gel needs several catalysts.



The researchers used individual iron atoms as the main catalyst, which they
distributed evenly over the surface of the long protein fibrils. "We immersed the fibrils
in an iron bath, so to speak, so that they can react effectively with the alcohol and
convert it into acetic acid,” says ETH researcher Jiagi Su, the first author of the
study. Tiny amounts of hydrogen peroxide are needed to trigger this reaction in the
intestine. These are generated by an upstream reaction between glucose and gold
nanoparticles. Gold was chosen as a catalyst for hydrogen peroxide because the
precious metal is not digested and therefore stays effective for longer in the digestive
tract. The researchers packed all these substances -- iron, glucose and gold -- into
the gel. This resulted in a multi-stage cascade of enzymatic reactions that ultimately
converts alcohol into acetic acid.

Gel works in mice

The researchers tested the effectiveness of the new gel on mice that were given
alcohol just once as well as on mice that were given alcohol regularly for ten days.
Thirty minutes after the single dose of alcohol, the prophylactic application of the gel
reduced the alcohol level in the mice by 40 percent. Five hours after alcohol intake,
their blood alcohol level had dropped by as much as 56 percent compared to the
control group. Harmful acetaldehyde accumulated less in these mice, and they
exhibited greatly reduced stress reactions in their livers, which was reflected in better
blood values.

In the mice that were given alcohol for ten days, the researchers were able to
demonstrate not only a lower alcohol level but also a lasting therapeutic effect of the
gel: the mice that were given the gel daily in addition to alcohol showed significantly
less weight loss, less liver damage and hence better fat metabolism in the liver as
well as better blood values. Other organs in the mice, such as the spleen or the
intestine, as well as their tissues also showed much less damage caused by alcohol.

Patent pending

In an earlier study of administering iron through whey protein fibrils, the researchers
had discovered that iron reacts with alcohol to form acetic acid. As this process was
too slow and too ineffective at the time, they changed the form in which they
attached the iron to the protein fibrils. "Instead of using larger nanopatrticles, we
opted for individual iron atoms, which can be distributed more evenly on the surface
of the fibrils and therefore react more effectively and quickly with the alcohol,”
Mezzenga says.

The researchers have already applied for a patent for the gel. While several clinical
tests are still required before it can be authorised for human use, the researchers are
confident that this step will also be successful, as they already showed that the whey
protein fibrils that make up the gel are edible.

Story Source:

Materials provided by ETH Zurich. Original written by Christoph Elhardt. Note:
Content may be edited for style and length.
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"Trojan horse' weight loss drug more effective
than available therapies

Date:
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Source:
University of Copenhagen - The Faculty of Health and Medical Sciences

Summary:



https://www.sciencedaily.com/releases/2024/05/240515225107.htm

A groundbreaking article describes a promising new therapy for obesity that leads to
greater weight loss in mice than existing medications. The approach smuggles
molecules into the brain's appetite center and affects the brain's neuroplasticity.

FULL STORY

"l consider the drugs available on the marked today as the first
generation of weight-loss drugs. Now we have developed a new
type of weight-loss drug that affects the plasticity of the brain and
appears to be highly effective."

So says Associate Professor and Group Leader Christoffer Clemmensen, from the
Novo Nordisk Foundation Center for Basic Metabolic Research at the University of
Copenhagen, who is senior author of the new study, which has been published in the
scientific journal Nature.

In the study, Christoffer Clemmensen and colleagues demonstrate a new use of the
weight loss hormone GLP-1. GLP-1 can be used as a 'Trojan Horse' to smuggle a
specific molecule into the brain of mice, where it successfully affects the plasticity of
the brain and results in weight loss.

"The effect of GLP-1 combined with these molecules is very strong. In some cases,
the mice lose twice as much weight as mice treated with GLP-1 only," Christoffer
Clemmensen explains.

This means that future patients can potentially achieve the same effect with a lower
dosage. Moreover, the new drug may be an alternative to those who do not respond
well to existing weight-loss drugs.

"Our studies in mice show side effects similar to those experienced by patients
treated with the weight loss drugs available on the market today, including nausea.
But because the drug is so effective, we may be able to lower the dosage and thus
mitigate some of the side effects in the future -- though we still don't know how
humans respond to the drug,” he says.

Testing of the new weight loss drug is still in the so-called preclinical phase, which is
based on studies with cells and on experimental animals. The next step is clinical
trials with human participants.

"We already know that GLP-1-based drugs can lead to weight loss. The molecule
that we have attached to GLP-1 affects the so-called glutamatergic neurotransmitter
system, and in fact, other studies with human participants suggest that this family of
compounds has significant weight loss potential. What is interesting here is the effect
we get when we combine these two compounds into a single drug,” Christoffer
Clemmensen stresses.

The drug must undergo three phases of clinical trials on human participants.
According to Christoffer Clemmensen, it can therefore take eight years before the
drug could be available on the market.



The brain defends excessive body weight

Christoffer Clemmensen and colleagues developed an interest in molecules that are
used to treat chronic depression and Alzheimer's disease.

The molecules block a receptor protein called the NMDA receptor, which play a key
role in long-term changes in brain connections and have received scientific attention
within fields of learning and memory. Drugs targeting these receptors will strengthen
and/or weaken specific nerve connections.

"This family of molecules can have a permanent effect on the brain. Studies have
demonstrated that even a relative infrequent treatment can lead to persistent
changes to the brain pathologies. We also see molecular signatures of
neuroplasticity in our work, but in this case in the context of weight loss," he explains.

The human body has evolved to protect a certain body weight and fat mass. From an
evolutionary perspective, this has probably been to our advantage, as it means that
we have been able to survive periods of food scarcity. Today, food scarcity is not a
problem in large parts of the world, where an increasing part of the population suffers
from obesity.

"Today, more than one billion people worldwide have a BMI of 30 or more. This
makes it increasingly relevant to develop drugs to aid this disease, and which can
help the organism to sustain a lower weight. This topic is something we invest a lot
of energy in researching," says Christoffer Clemmensen.

A Trojan Horse smuggles small molecule modulators of neuroplasticity into
appetite-regulating neurons

We know that drugs based on the intestinal hormone GLP-1 effectively target the
part of the brain that is key to weight loss, namely the appetite control centre.

"What is spectacular -- on a cellular level -- about this new drug is the fact that it
combines GLP-1 and molecules that block the NMDA receptor. It exploits GLP-1 as
a Trojan Horse to smuggle these small molecules exclusively into the neurons that
affect appetite control. Without GLP-1, the molecules that target the NMDA receptor
would affect the entire brain and thus be non-specific,” says Postdoc Jonas Petersen
from the Clemmensen Group, who is the first author on the study and the chemist
who synthesized the molecules.

Non-specific drugs are often associated with severe side effects, which has
previously been seen in drugs for treating different neurobiological conditions.

"A lot of brain disorders are difficult to treat, because the drugs need to cross the so-
called blood-brain barrier. Whereas large molecules like peptides and proteins
generally have difficulties accessing the brain, many small molecules have unlimited
access to the entire brain. We have used the GLP-1 peptide's specific access to the
appetite control centre in the brain to deliver one of these otherwise non-specific
substances to this region only," Christoffer Clemmensen says and adds:

"In this study, we have focused on obesity and weight loss, but in fact this is a
completely new approach for delivering drugs to specific parts of the brain. So, |
hope our research can pave the way for a whole new class of drugs for treating
conditions like neurodegenerative diseases or psychiatric disorders."

What is neuroplasticity?



The plasticity of the brain, also known as neuroplasticity, is the brain's ability to
restructure itself by forming new neural connections. This ability allows the brain to
adjust to new experiences, learn new skills, absorb new information and recover
from injuries.

Neuroplasticity is found in several levels of the nervous system and can be anything
from microscopic changes in the structure and function of individual neurons to major
changes such as the formation of new neural connections or reorganisation of areas
of the brain.

Christoffer Clemmensen, along with postdoc Jonas Petersen and a former scientist
from the University of Copenhagen (Anders Klein), have co-founded of the biotech
company Ousia Pharma, which is a spinout company from the University of
Copenhagen. The company is continuing to develop the medical concept presented
in this study for the treatment of severe obesity.

Story Source:

Materials provided by University of Copenhagen - The Faculty of Health and
Medical Sciences. Note: Content may be edited for style and length.
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Gene therapy relieves back pain, repairs
damaged disc in mice

Study suggests nanocarriers loaded with DNA could replace opioids
Date:

May 16, 2024
Source:
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Summary:

Disc-related back pain may one day meet its therapeutic match: gene therapy
delivered by naturally derived nanocarriers that, a new study shows, repairs
damaged discs in the spine and lowers pain symptoms in mice.

FULL STORY

Disc-related back pain may one day meet its therapeutic match:
gene therapy delivered by naturally derived nanocarriers that, a
new study shows, repairs damaged discs in the spine and lowers
pain symptoms in mice.

Scientists engineered nanocarriers using mouse connective-tissue cells called
fibroblasts as a model of skin cells and loaded them with genetic material for a
protein key to tissue development. The team injected a solution containing the
carriers into damaged discs in mice at the same time the back injury occurred.

Assessing outcomes over 12 weeks, researchers found through imaging, tissue
analysis, and mechanical and behavioral tests that the gene therapy restored
structural integrity and function to degenerated discs and reduced signs of back pain
in the animals.

"We have this unique strategy that's able to both regenerate tissue and inhibit some
symptoms of pain,” said co-senior author Devina Purmessur Walter, associate
professor of biomedical engineering at The Ohio State University.

Though there is more to learn, the findings suggest gene therapy could offer an
effective and long-lasting alternative to opioids for the management of debilitating
back pain.

"This can be used at the same time as surgery to actually boost healing of the disc
itself," said co-senior author Natalia Higuita-Castro, associate professor of
biomedical engineering and neurological surgery at Ohio State. "Your own cells are
actually doing the work and going back to a healthy state."

The study was published online recently in the journal Biomaterials.

An estimated 40% of low-back pain cases are attributed to degeneration of the
cushiony intervertebral discs that absorb shocks and provide flexibility to the spine,
previous research suggests. And while trimming away bulging tissue from a
herniated disc during surgery typically reduces pain, it does not repair the disc itself -
- which continues to degenerate with the passage of time.

"Once you take a piece away, the tissue decompresses like a flat tire," Purmessur
Walter said. "The disease process continues, and impacts the other discs on either
side because you're losing that pressure that is critical for spinal function. Clinicians
don't have a good way of addressing that."

This new study builds upon previous work in Higuita-Castro's lab, which reported a
year ago that nanocarriers called extracellular vesicles loaded with anti-inflammatory



cargo curbed tissue injury in damaged mouse lungs. The engineered carriers are
replicas of the natural extracellular vesicles that circulate in humans' bloodstream
and biological fluids, carrying messages between cells.

To create the vesicles, scientists apply an electrical charge to a donor cell to
transiently open holes in its membrane, and deliver externally obtained DNA inside
that converts to a specific protein, as well as molecules that prompt the manufacture
of even more of a functional protein.

In this study, the cargo consisted of material to produce a "pioneer" transcription
factor protein called FOXF1, which is important in the development and growth of
tissues.

"Our concept is recapitulating development: FOXFL1 is expressed during
development and in healthy tissue, but it decreases with age," Purmessur Walter
said. "We're basically trying to trick the cells and give them a boost back to their
developmental state when they're growing and at their healthiest."

In experiments, mice with injured discs treated with FOXF1 nanocarriers were
compared to injured mice given saline or mock nanocarriers and uninjured mice.

Compared to controls, the discs in mice receiving gene therapy showed a host of
improvements: The tissue plumped back up and became more stable through
production of a protein that holds water and other matrix proteins, all helping
promote range of motion, load bearing and flexibility in the spine. Behavioral tests
showed the therapy decreased symptoms of pain in mice, though these responses
differed by sex -- males and females showed varying levels of susceptibility to pain
based on the types of movement being assessed.

The findings speak to the value of using universal adult donor cells to create these
extracellular vesicle therapies, the researchers said, because they don't carry the
risk of generating an immune response. The gene therapy also, ideally, would
function as a one-time treatment -- a therapeutic gift that keeps on giving.

"The idea of cell reprogramming is that you express this transcription factor and the
cell is then going to convert to this healthier state and stays committed to that
healthier phenotype -- and that conversion is not normally transient,” Higuita-Castro
said. "So in theory, you would not expect to have to re-dose significantly."

There are more experiments to come, testing the effects of other transcription factors
that contribute to intervertebral disc development. And because this first study used
young adult mice, the team also plans to test the therapy's effects in older animals
that model age-related degeneration and, eventually, in clinical trials for larger
animals known to develop back problems.

Higuita-Castro, director of advanced therapeutics and engineering in the College of
Medicine Davis Heart and Lung Research Institute and a core faculty member of
Ohio State's Gene Therapy Institute, and Purmessur Walter, an investigator in Ohio
State's Spine Research Institute and director of the Spinal Therapeutics Laboratory
in the College of Engineering, are co-principal investigators on National Institutes of
Health grants funding this research.

Additional co-authors include co-first authors Shirley Tang and Ana Salazar-Puerta,
Mary Heimann, Kyle Kuchynsky, Maria Rincon-Benavides, Mia Kordowski, Gilian
Gunsch, Lucy Bodine, Khady Diop, Connor Gantt, Safdar Khan, Anna Bratasz, Olga



Kokiko-Cochran, Julie Fitzgerald and Benjamin Walter, all of Ohio State; Damien
Laudier of Icahn School of Medicine at Mount Sinai; and Judith Hoyland of the
University of Manchester.

Ohio State has filed a patent application on nonviral gene therapy for minimally
invasively treating painful musculoskeletal disorders.

Story Source:

Materials provided by Ohio State University. Original written by Emily
Caldwell. Note: Content may be edited for style and length.
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Some mice may owe their monogamy to a
newly evolved type of cell



https://www.eurekalert.org/news-releases/1044294

Scientists discover the cells and hormones that inspire mice to nurture their young; the same
hormones are also present in humans

Peer-Reviewed Publication

COLUMBIA UNIVERSITY

IMAGE:

THE ADRENAL GLANDS OF A DEER MOUSE (LEFT) AND OLDFIELD MOUSE (RIGHT), SHOWING THE RELATIVE
SIZE OF THE ZONA FASCICULATA (GREEN) AND THE NOVEL ZONA INAUDITA (RED).

view more

NEW YORK, NY — What makes the oldfield mouse steadfastly monogamous throughout its life while its
closest rodent relatives are promiscuous? The answer may be a previously unknown hormone—
generating cell, according to a new study published online today in Nature from scientists at

Columbia’s Zuckerman Institute.

“The hormone from these cells was actually first discovered in humans many decades ago, but nobody

really knew what it did,” said Andrés Bendesky, MD, PhD, a principal investigator at Columbia's

Zuckerman Institute. “We’ ve discovered that it can promote nurturing in mice, which gives us an idea

of what it might be doing in humans.”

The new study investigated two species of mice. One is the most abundant mammal in North America

— the deer mouse (Peromyscus maniculatus), which ranges from Alaska to Central America. The other,
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the oldfield mouse (Peromyscus polionotus), lives in Florida and Georgia, and is a bit smaller, weighing

in at roughly 13 grams compared with the deer mouse’s 18 grams.

More than 100 years of previous research has shown that the mice species behave in strikingly
different ways. Whereas the deer mouse is promiscuous — even a single litter of pups can have four

different fathers — the oldfield mouse mates for life.

However, prior work also suggested these species are evolutionary siblings, based on similarities in
their skulls, teeth and other anatomical features, as well as their genetics. To find out why these close

mouse relatives behave so differently, the scientists examined their adrenal glands.

“This pair of organs, located in the abdomen, produces many hormones important for behavior,” said
Dr. Bendesky, who is also an assistant professor of ecology, evolution and environmental biology at
Columbia University. “These include stress hormones such as adrenaline, but also a number of sex

hormones.”

The adrenal glands of these mice proved startlingly different in size. In adults, the adrenals of the
monogamous mice are roughly six times heavier than those of promiscuous mice (after adjusting for

differences in the body weight between the species).

“This extraordinary difference in the size of an internal organ between such closely related species is

unprecedented,” Dr. Bendesky said.

Genetic analysis of the adrenal cells revealed that one gene, Akric78, saw far more activity in the
monogamous mice than in the promiscuous rodents. The enzyme this gene encodes helps create a

little—studied hormone known as 20a—OHP, which is also found in humans and other mammals.

The researchers observed that increasing 200—OHP hormone boosted nurturing behavior in both
mouse species. For instance, 17 percent of the promiscuous mice who were given the hormone
groomed their pups and brought them back to their nests, whereas none behaved this way if not given

the hormone.

“This marks the first time we found anything that could increase parental care in the promiscuous

group,” Dr. Bendesky said.

Normally these glands are divided into three zones. But the scientists discovered that the adrenals of

the monogamous mice possessed a fourth zone.

“We called this the zona inaudita, which is Latin for ‘previously unheard—of zone,” because no one has
ever observed this type of cell in another animal,” said Natalie Niepoth, PhD, a co—first author on the

study who is now a senior scientist at Regeneron._
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In zona inaudita cells, the researchers found that 194 genes, including Akr7c78, were far more active
compared with the same genes in other adrenal cells. Their analyses also identified key genes

underlying the development and function of the zona inaudita in the oldfield mice.

This completely unheard—of structure apparently evolved rapidly. Genetic mutations accumulate in
genomes at roughly predictable rates over time. By measuring the number of mutations distinguishing
these species, the scientists estimated this novel cell type evolved within the past 20,000 years,

“which is just an eyeblink when it comes to evolution,” Dr. Bendesky said.

Much remains uncertain about what drives the evolution of monogamous behavior. One argument
suggests that monogamy can increase the chances that parents will cooperate to care for their
offspring, since fathers are more confident the young are theirs. This kind of teamwork can improve
the chances that the progeny will survive, especially when resources are limited, Dr. Bendesky said.

The newly found adrenal cells promote parenting behavior typical of monogamy, the researchers noted.

The new findings could provide insights when it comes to parenting behavior and challenges in humans,
Dr. Niepoth suggested. For example, in mice, 20a—OHP is often converted into a compound very

similar to the molecule allopregnanolone, which naturally occurs in humans and has been approved by

the FDA as a drug to help treat the postpartum depression that people often experience after
childbirth, Dr. Bendesky said.

“I hope that our study motivates further investigation into the link between 20a—OHP and parenting in

humans,” said Jennifer R. Merritt, PhD, a co—first author on the study and postdoctoral researcher in

the Bendesky lab.. “We have so much to learn about the role this hormone plays in human parental

behavior.”
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Summary:

Researchers show in animal models that a novel, non-hormonal sperm-specific
approach offers a promising option for reversible human male contraception.

FULL STORY

The world's population has increased by more than 2.6-fold in the
last 60 years. The growing trend continues -- projections indicate
that the number of people living on our planet will grow to 9 billion
by 2037 from 8 billion in 2022. These numbers underscore the need
for considering family planning; however, there have been limited
breakthroughs in contraception in recent decades. Specifically for
men, there are no oral contraceptive pills available.

In a study published in the journal Science, researchers at Baylor College of
Medicine and collaborating institutions show in animal models that a novel, non-
hormonal sperm-specific approach offers a promising option for reversible human
male contraception.

"Although researchers have been investigating several strategies to develop male
contraceptives, we still do not have a birth control pill for men," said corresponding
author Dr. Martin Matzuk, director of the Center for Drug Discovery and chair of the
Department of Pathology and Immunology at Baylor. "In this study we focused on a
novel approach -- identifying a small molecule that would inhibit serine/threonine
kinase 33 (STK33), a protein that is specifically required for fertility in both men and
mice."

Previous research has shown that STK33 is enriched in the testis and is specifically
required for the formation of functional sperm. In mice, knocking out the Stk33 gene
renders the mice sterile due to abnormal sperm and poor sperm motility. In men,
having a mutation in the STK33 gene leads to infertility caused by the same sperm
defects found in the Stk33 knockout mice. Most importantly, mice and men with
these mutations have no other defects and even have normal testis size.

"STK33 is therefore considered a viable target with minimal safety concerns for
contraception in men," said Matzuk, who has been on faculty at Baylor for 30 years
and is Baylor's Stuart A. Wallace Chair and Robert L. Moody, Sr. Chair of Pathology
and Immunology. "STK33 inhibitors have been described but none are STK33-
specific or potent for chemically disrupting STK33 function in living organisms."

Finding an effective STK33 inhibitor

"We used DNA-Encoded Chemistry Technology (DEC-Tec) to screen our multi-
billion compound collection to discover potent STK33 inhibitors," said first author Dr.
Angela Ku, staff scientist in the Matzuk lab. "Our group and others have used this
approach before to uncover potent and selective kinase inhibitors."



The researchers uncovered potent STK33-specific inhibitors, from which they
successfully generated modified versions to make them more stable, potent and
selective. "Among these modified versions, compound CDD-2807 turned out to be
the most effective,” Ku said.

"Next, we tested the efficacy of CDD-2807 in our mouse model," said co-author Dr.
Courtney M. Sutton, postdoctoral fellow in the Matzuk lab. "We evaluated several
doses and treatment schedules and then determined sperm motility and number in
the mice as well as their ability to fertilize females."

Compound CDD-2807 effectively crossed the blood-testis barrier and reduced sperm
motility and numbers and mice fertility at low doses. "We were pleased to see that
the mice did not show signs of toxicity from CDD-2807 treatment, that the compound
did not accumulate in the brain, and that the treatment did not alter testis size, similar
to the Stk33 knockout mice and the men with the STK33 mutation,” Sutton said.
"Importantly, the contraceptive effect was reversible. After a period without
compound CDD-2807, the mice recovered sperm motility and numbers and were
fertile again."

"“In our paper, we also present the first crystal structure for STK33," said co-author
Dr. Choel Kim, associate professor of biochemistry and molecular pharmacology and
member of the Dan L Duncan Comprehensive Cancer Center at Baylor. "Our crystal
structure showed how one of our potent inhibitors interacts with STK33 kinase in
three dimensions. This enabled us to model and design our final compound, CDD-
2807, for better drug-like properties."”

"This study was a tour de force by our team in the Center for Drug Discovery at
Baylor and our collaborators," said co-author Dr. Mingxing Teng, assistant professor
of pathology and immunology and of biochemistry and molecular pharmacology at
Baylor. Teng also is a Cancer Prevention Research Institute of Texas Scholar and a
member of the Dan L Duncan Comprehensive Cancer Center at Baylor. "Starting
with a genetically validated contraceptive target, we were able to show that STK33 is
also a chemically validated contraceptive target.”

"In the next few years, our goal is to further evaluate this STK33 inhibitor and
compounds similar to CDD-2807 in primates to determine their effectiveness as
reversible male contraceptives," Matzuk said.

Additional co-authors of the paper affiliated with Baylor College of Medicine are Kiran
L. Sharma, Hai Minh Ta, Kurt M. Bohren, Yong Wang, Srinivas Chamakuri, Ruihong
Chen, John M. Hakenjos, Ravikumar Jimmidi, Katarzyna Kent, Feng Li, Jian-Yuan
Li, Lang Ma, Chandrashekhar Madasu, Murugesan Palaniappan, Stephen S.
Palmer, Xuan Qin, Zhi Tan, Yasmin M. Vasquez, Jian Wang, Zhifeng Yu, Qiuji Ye
and Damian W. Young. Co-authors Matthew B. Robers and Jennifer Wilkinson are
affiliated with Promega Corp., and Banumathi Sankaran is affiliated with Lawrence
Berkeley National Laboratory.
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