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Summit Therapeutics' Lung Cancer Therapy Ivonescimab Shows Improved Progression-Free
Survival Versus Merck's Multi-Billion Keytruda In China Study (msn.com)
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Pharma Industry News and Analysis | FirstWord Pharma
BMS cuts to fall heavily on Lawrenceville site, with close to 1K job losses
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After 12-month romance, GSK buys oligonucleotide partner Elsie (fiercebiotech.com)
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Nestle's health arm to buy first-ever fecal transplant pill | Reuters
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Moderna COVID/flu combo vaccine superior to separate shots in trial | Reuters
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FDA advisers endorse Eli Lilly’s early-stage Alzheimer’s drug donanemab | CNN
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Cilcare and Shionogi Announce Exclusive Option Agreement for Innovative Hearing Disorder
Treatments | European American Chamber of Commerce New York [EACCNY]]| Your Partner
for Transatlantic Business Resources
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Foresite Capital Closes $900 Million Life Sciences Venture Fund - WSJ
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AbbVie inks immune disorder drug licensing deal with China's FutureGen | Reuters
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Pharma Industry News and Analysis | FirstWord Pharma

Pfizer makes obesity its first pick under Flagship partnership
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JPMorgan to wager on GLP-1 boom with $500M fund | Crain's New York Business
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Takeda Signs Option Agreement with Ascentage Pharma to Enter into Exclusive Global
License for Olverembatinib, a Third-Generation BCR-ABL Tyrosine Kinase Inhibitor (TKI) |
Business Wire
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Ovid Therapeutics Reports on Takeda’s Announcement of Phase 3 Topline Study Results for

Soticlestat | BioSpace
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Cause of heart failure may differ for women
and men

Mouse study identifies sex differences at the cellular level for heart failure with
preserved ejection fraction (HFpEF)
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A mouse study of heart failure with preserved ejection fraction (HFpEF) found male-
female differences at the cellular level. The findings could have implications for how
HFpEF is treated in women compared to men.

FULL STORY

A new study from the UC Davis School of Medicine found striking
differences at the cellular level between male and female mice with
heart failure with preserved ejection fraction (HFpEF).

The findings could determine how HFpEF is treated in women compared to men.

With HFpEF, the heart muscle contracts normally but the heart is unable to fully relax
and refill properly between beats. This condition is known as diastolic dysfunction. It
can occur if the heart is too stiff or if the contraction process doesn't shut off quickly
enough between beats.

The study showed that the diastolic dysfunction in female mice resulted from altered
heart filament proteins. In male mice, it resulted from the slow removal of calcium
from heart cells between heartbeats, causing a slight contraction to remain between
beats.

The findings were published in Cardiovascular Research.

"This study demonstrates the importance of conducting research on both male and
female populations,” said Donald M. Bers, a senior author of the study. Bers is the
chair of the Department of Pharmacology and the Joseph Silva Endowed Chair for
Cardiovascular Research at the UC Davis School of Medicine. "If these same
molecular male-female distinctions occur in obese diabetic patients with HFpEF, it
may mean that the best therapeutic strategies for HFpEF in women may differ from
those for men."

Heart failure is when the heart cannot pump enough blood and oxygen to support the
body. Approximately 6.2 million people in the U.S. have heart failure. The five-year
mortality rate for heart failure is around 50%, although many factors can influence
survival. About half of those with heart failure have HFpEF, and almost twice as
many women have HFpEF compared to men. Men with the heart failure may be
more at risk of cardiac arrhythmias and sudden cardiac death.

"Two hit" mouse model to study HFpEF

Obesity and diabetes are common in people with HFpEF. To study the disease, the
researchers created a unique "two-hit" mouse model combining two factors.

For the first factor, the researchers used mice genetically lacking a leptin receptor.
Leptin is a hormone that promotes satiety. Without it, appetite remains high and the
animals become obese and diabetic. For the second factor, mice were exposed to
an aldosterone infusion. Aldosterone is a hormone made by the adrenal gland. High
levels of aldosterone cause fluid retention.



This animal model of heart failure and diabetes develops HFpEF, allowing
researchers to analyze the cellular and molecular mechanisms of muscle contraction
and relaxation in male and female mice.

The research team (left to right): Christopher Y. Ko, Juliana Mira Hernandez, Donald
M. Bers, Erin Y. Shen and Bence Hegyi in in front of their key findings on the screen.

Dysregulation of calcium, titin

Calcium is critical in the activation of contraction and relaxation of heart muscle cells
as well as the heart's electrical activity. Calcium entering the heart cell at each beat
causes the muscle to contract. It also helps drive the electric signal that
synchronizes the contraction of the millions of heart muscle cells required for the
heart to function as an efficient pump. Calcium is removed from the cell at each beat.
This allows the heart to relax between beats and fill for the next beat.

In the male mice with HFpEF, the calcium removal from the heart muscle cells was
slowed, preventing complete relaxation between beats. The male HFpEF mice also
exhibited more abnormal heart rhythms, known as arrhythmias.

In contrast, the females with HFpEF exhibited normal calcium movements into and
out of the heart cells. Instead, the researchers observed an increase in a shorter and
stiffer form of titin (N2B). Titin is a protein in the heart that acts like a supportive
spring. Researchers also observed phosphorylation (a molecular reaction) of titin
and another heart filament protein, troponin I. Both the titin and troponin changes
made the female heart cells functionally stiffer -- making the heart harder to fill --
even though calcium removal was normal.

"This study reveals different drug targets in males and females and will be a
stepping-stone for future trials with sex-specific targeted drugs in HFpEF," said
Bence Hegyi, an associate project scientist in the Bers Lab and co-senior author of
the study. "Potentially, women with this form of HFpEF could benefit from drugs that
reduce cardiac stiffness. On the other hand, men with this form of HFpEF might
benefit more from drugs that enhance calcium removal.”

Limitations

The researchers noted several limitations of the study. Although the mice in this
study may be representative of the substantial number of HFpEF patients who have
diabetes and are quite obese, many HFpEF patients may not be represented by this
model. Multiple animal models will be needed to understand different subpopulations
with HFpEF. Additional preclinical and clinical studies are needed to fully realize the
potential benefits of this work.

Additional authors include Erin Shen, Christopher Ko, Emily Spencer, Daria
Smoliarchuk and Julie Bossuyt from the UC Davis School of Medicine; Juliana Mira
Hernandez from the UC Davis School of Medicine and the University of Antioquia,
Medellin, Colombia; and Zaynab Hourani and Henk Granzier from the University of
Arizona, Tucson.
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Lisa Howard. Note: Content may be edited for style and length.
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Researchers identify first step in allergic
reactions, paving the way for preventative
strategies

Nirp37

a-tubulin
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When NLRP3 and ASC are present in mast cells, the microtubules within the activated mast cells
become highly organised within 10 mins of activation with several strands emanating from the
microtubule-organizing center and radiating towards the cell surface providing "railtracks" on which
granules are conveyed (top row). In contrast, within 20 min of activation, limited organized
microtubules were observed in mast cells deficient in either NLRP3 ( NIrp3-/- ) (middle row) or ASC
(Asc-/-) (bottom row). Credit: Andrea Mencarelli

Scientists at Duke—NUS Medical School have identified how the first domino falls after a
person encounters an allergen, such as peanuts, shellfish, pollen or dust mites. Their
discovery, published in the journal Nature Immunology, could herald the development of
drugs to prevent these severe reactions.

It is well established that when mast cells, a type of immune cell, mistake a harmless
substance, such as peanuts or dust mites, as a threat, they release an immediate first
wave of bioactive chemicals against the perceived threat. When mast cells, which reside
under the skin, around blood vessels and in the linings of the airways and the
gastrointestinal tract, simultaneously release their pre—stored load of bioactive chemicals
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into the blood, instant and systemic shock can result, which can be lethal without quick
intervention.

More than 10% of the global population suffers from food allergies, according to the World
Health Organization (WHO). As allergy rates continue to climb, so does the incidence of
food—triggered anaphylaxis and asthma worldwide. In Singapore, asthma affects one in five
children while food allergies are already the leading cause of anaphylactic shock.

What the team at Duke—-NUS has now discovered is that the release of particulate mast
cell granules, which contain these bioactive chemicals, is controlled by two members of
an intracellular multiprotein complex called inflammasome. Until now, these inflammasome
proteins were only known to spontaneously assemble within immune cells to secrete
soluble chemicals to alert other parts of the immune system upon detection of an
infection.

Professor Soman Abraham, Grace Kerby Distinguished Professor of Pathology at Duke
University, who led this research when working in Duke—NUS’ Emerging Infectious
Diseases Programme, said, “We discovered that the inflammasome components played a
surprisingly crucial role in transporting particulate mast cell granules which are typically
packed in the cell center to the cell surface where they are released. This surprising
discovery gives us a precise target where we can intervene to prevent the cascade of
events initiated in mast cells that leads to anaphylactic shock.”

Prof Abraham and his team’s eureka moment came while observing mice whose mast cells
lacked either of the two inflammasome proteins, NLRP3 or ASC. When these animals
were exposed to allergens, they failed to experience anaphylactic shock.

However, anaphylactic shock was observed when mast cell NLRP3 and ASC proteins
assembled and bound to individual intracellular granules, forming a complex the
researchers call granulosum, facilitating the granules’ movement along tracks formed by
the cytoskeleton within the mast cell—akin to hooking them onto a set of “rail tracks.”
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Inflammasome components mediate MC degranulation following IgE—Ag stimulation.
Credit: Nature Immunology (2024). DOI: 10.1038/541590-024-01788-y

Dr. Pradeep Bist, co—first author of the paper and a principal research scientist with
Duke-NUS’ Emerging Infectious Diseases Programme, said, “Upon mast cell activation, we
observed rapid granule movement on dynamic tracks known as microtubules to the cell
membrane, where these granules were promptly released from the cell. However, in mast
cells deficient in either NLRP3 or ASC proteins, we found no sign of intracellular granule
movement and none of these granules were released.”

More information: Andrea Mencarelli et al, Anaphylactic degranulation by mast cells
requires the mobilization of inflammasome components, Nature Immunology (2024). DOI:
10.1038/s41590-024-01788-y

Journal information: Nature Immunology

Provided by Duke-NUS Medical School

Explore further

Study identifies key role for nervous system in severe allergic shock



https://dx.doi.org/10.1038/s41590-024-01788-y
https://dx.doi.org/10.1038/s41590-024-01788-y
https://medicalxpress.com/journals/nature-immunology/
https://medicalxpress.com/partners/duke-nus-medical-school/
https://medicalxpress.com/news/2023-03-key-role-nervous-severe-allergic.html

3. IVADRFBLE-LEMIEDEE

Hf+:2024 %6 A 6 H
*)J— A :Ann & Robert H. Lurie Children’s Hospital of Chicago
BE:

SHIOFY & AN—kH. JL—)—INRREDRIVL— - IVINERAERFROREES
[CEBDHARICE>T. IVRDDEDOEGLI-FARMBREBRET2AENERSINT,
OHREIE. ARXEDBEEZFE OFHOLODHEETCHETLZ (TR ADBRERICH L
FERERETLH8EMEAHSEL T, [Journal of Clinical InvestigationJE5IZHEEHIN T
W3,

BRADOLDHHBIIEERICBETELIN. RRELLICIDRENZRS . IRESE.
BRAHEEOLDHHEBENBUVCOBERNZEDLICENINEZERELLSEL:,
RREOHMEBIESF VR 7ZECTHRIRIILY—Z2ERKTIOTIELEL FIILa—X
TEBRETDIEH AEESIETREIDRDDETI,N VR 7EEEEF UQCRFST %
HIBRL . BIRD KSR EBICR D KSICLz. ZLTHRAT DR D LB OB EERAL T
[£. 2 UQCRFS1 BEEFEEIND L. DN B EEFREIBL,

CORERRT. REODEMBECLHEBESRERRNAEEICHELIZEEZRTEBLTEY. CO
F77a—FH ., DIERBEOEBEEEOFHFLOVARMEEZRE T SAEENAHS. ELTL
%,

MEEE-_1—X/ MDY TR—JIZES

< T > Regenerating damaged heart cells in mice | ScienceDaily

|Regenerating_; damaged heart cells in mice
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June 6, 2024
Source:

Ann & Robert H. Lurie Children's Hospital of Chicago
Summary:

Scientists have discovered a way to regenerate damaged heart muscle cells in mice,
a development which may provide a new avenue for treating congenital heart defects
in children and heart attack damage in adults, according to a new study.

FULL STORY
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Scientists from Stanley Manne Children's Research Institute at Ann
& Robert H. Lurie Children's Hospital of Chicago have discovered a
way to regenerate damaged heart muscle cells in mice, a
development which may provide a new avenue for treating
congenital heart defects in children and heart attack damage in
adults, according to a study published in the Journal of Clinical
Investigation.

Hypoplastic left heart syndrome, or HLHS, is a rare congenital heart defect that
occurs when the left side of a baby's heart doesn't develop properly during
pregnancy. The condition affects one in 5,000 newborns and is responsible for 23
percent of cardiac deaths in the first week of life.

Cardiomyocytes, the cells responsible for contracting the heart muscle, can
regenerate in newborn mammals, but lose this ability with age, said senior author
Paul Schumacker, PhD, Patrick M. Magoon Distinguished Professor in Neonatal
Research at Lurie Children's and Professor of Pediatrics, Cell and Molecular Biology,
and Medicine at Northwestern University Feinberg School of Medicine.

"At the time of birth, the cardiac muscle cells still can undergo mitotic cell division,"
Dr. Schumacker said. "For example, if the heart of a newborn mouse is damaged
when it's a day or two old, and then you wait until the mouse is an adult, if you look
at the area of the heart that was damaged previously, you'd never know that there
was damage there."

In the current study, Dr. Schumacker and his collaborators sought to understand if
adult mammalian cardiomyocytes could revert to that regenerative fetal state.

Because fetal cardiomyocytes survive on glucose, instead of generating cellular
energy through their mitochondria, Dr. Schumacker and his collaborators deleted the
mitochondria-associated gene UQCRFSL1 in the hearts of adult mice, forcing them to
return to a fetal-like state.

In adult mice with damaged heart tissue, investigators observed that the heart cells
began regenerating once UQCRFS1 was inhibited. The cells also began to take in
more glucose, similar to how fetal heart cells function, according to the study.

The findings suggest that causing increased glucose utilization can also restore cell
division and growth in adult heart cells and may provide a new direction for treating
damaged heart cells, Dr. Schumacker said.

"This is a first step to being able to address one of the most important questions in
cardiology: How do we get heart cells to remember how to divide again so that we
can repair hearts?" said Dr. Schumacker.

Building off this discovery, Dr. Schumacker and his collaborators will focus on
identifying drugs that can trigger this response in heart cells without genetic
manipulation.

"If we could find a drug that would turn on this response in the same way the gene
manipulation did, we could then withdraw the drug once the heart cells have grown,"



Dr. Schumacker said. "In the case of children with HLHS, this may allow us to
restore the normal thickness to the left ventricular wall. That would be lifesaving."

The approach could also be used for adults who have suffered damage due to a
heart attack, Dr. Schumacker said.

The study was supported by National Institutes of Health grants HL35440,
HL122062, HL118491 and HL109478.

Research at Ann & Robert H. Lurie Children's Hospital of Chicago is conducted
through Stanley Manne Children's Research Institute, which is focused on improving
child health, transforming pediatric medicine and ensuring healthier futures through
the relentless pursuit of knowledge. Lurie Children's is a nonprofit organization
committed to providing access to exceptional care for every child. It is ranked as one
of the nation's top children's hospitals by U.S. News & World Report. Lurie Children's
is the pediatric training ground for Northwestern University Feinberg School of
Medicine.

Story Source:

Materials provided by Ann & Robert H. Lurie Children's Hospital of
Chicago. Note: Content may be edited for style and length.

Journal Reference:
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Helmin, Benjamin D. Singer, Clara Bien Peek, Joseph Bass, Lauren Beussink-
Nelson, Sanijiv J. Shah, Gaston Ofman, J. Andrew Wasserstrom, William A. Muller,
Alexander V. Misharin, G.R. Scott Budinger, Hiam Abdala-Valencia, Navdeep S.
Chandel, Danijela Dokic, Elizabeth T. Bartom, Shuang Zhang, Yuki Tatekoshi, Amir
Mahmoodzadeh, Hossein Ardehali, Edward B. Thorp, Paul T.

Schumacker. Mitochondria regulate proliferation in adult cardiac
myocytes. Journal of Clinical Investigation, 2024; DOI: 10.1172/JCI165482
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Gut microbes from aged mice induce
inflammation in young mice, study finds
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IMAGE:

FROM LEFT, POSTDOCTORAL RESEARCHER ELISA CAETANO-SILVA, KINESIOLOGY AND COMMUNITY
HEALTH PROFESSOR JACOB ALLEN, PH.D. STUDENT AKRITI SHRESTHA AND THEIR COLLEAGUES FOUND
EVIDENCE LINKING THE GUT MICROBIOMES OF AGED MICE TO AGE-RELATED INFLAMMATION
COMMON TO MICE AND HUMANS.

view more

CHAMPAIGN, Ill. — When scientists transplanted the gut microbes of aged mice into young
“germ-free” mice — raised to have no gut microbes of their own — the recipient mice
experienced an increase in inflammation that parallels inflammatory processes associated
with aging in humans. Young germ-free mice transplanted with microbes from other young
mice had no such increase.

The findings suggest that changes to the gut microbiome play a role in the systemwide
inflammation that often occurs with aging, the researchers said.

Reported in the journal Aging Cell, the study also found that antibiotics caused longer-lasting
disruptions in the gut microbiomes of aged mice than in young mice.

“There’s been a growing consensus that aging is associated with a progressive increase in
chronic low-grade inflammation,” said Jacob Allen, a professor of kinesiology and
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community health at the University of Illinois Urbana-Champaign who led the new research

with Thomas Buford, a professor of medicine at the University of Alabama at Birmingham.
“And there’s a kind of debate as to what drives this, what is the major cause of the aging-
induced inflammatory state. We wanted to understand if the functional capacity of the
microbiome was changing in a way that might contribute to some of the inflammation that
we see with aging.”

Previous studies have found associations between age-related changes in the microbial
composition of the gut and chronic inflammatory diseases such as Parkinson’s disease and
Alzheimer's disease. Some studies have linked microbial metabolism to an individual's
susceptibility to other health conditions, including obesity, irritable bowel syndrome and
heart disease. Age-related changes in the gut microbiome also may contribute to the so-
called leaky gut problem, the researchers said.

“Microbiome patterns in aged mice are strongly associated with signs of bacterial-induced
barrier disruption and immune infiltration,” they wrote.

“The things that are in our gut are supposed to be kept separate from the rest of our
system,” Buford said. “If they leak out, our immune system is going to recognize them. And
so then the question was: ‘Is that a source of inflammation?”

Many studies have compared the relative abundance and diversity of species of microbes in
the gut, offering insight into some of the major groups that contribute to health or disease.
But sequencing even a portion of the microbes in the gut is expensive and the results can be
difficult to interpret, Allen said. That is why he and his colleagues focused on microbial
function — specifically, how the gut microbiomes of aging mice might spur an immune
response.

The team focused on toll-like receptors, molecules that mediate inflammatory processes
throughout the body. TLRs sit in cellular membranes and sample the extracellular
environment for signs of tissue damage or infection. If a TLR encounters a molecule
associated with a potential pathogen — for example, a lipopolysaccharide component of a
gram-negative bacterium — it activates an innate immune response, calling in pro-
inflammatory agents and other molecules to fight the infection.

The researchers first evaluated whether the colonic contents of young and aged mice were
likely to promote TLR signaling. They found that microbes from aged mice were more likely
than those from young mice to activate TLR4, which can sense lipopolysaccharide
components of bacterial cell walls. A different receptor, TLR5, was not affected differently in
aged or young mice. TLR5 senses a different bacterial component, known as flagellin.
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Young germ-free mice transplanted with the microbes of aged mice also experienced higher
inflammatory signaling and increased levels of lipopolysaccharides in the blood after the
transplants, the team found.

This finding provides “a direct link between aging-induced shifts in microbiota
immunogenicity and host inflammation,” the researchers wrote.

In other experiments, the team treated mice with broad-spectrum antibiotics and tracked
changes in the microbiomes during treatment and for seven days afterward.

“One of the most interesting questions for me was what microbes come back immediately
after the treatment with antibiotics ends,” Buford said. And in the mice with aged microbiota
in their guts, “these opportunistic pathogens were the most quick to come back.”

“It appears that as we age our microbiome might be less resilient to antibiotic challenges,”
Allen said. “This is important because we know that in the U.S. and other Western societies,
we're increasingly exposed to more antibiotics as we age.”

The study is an important step toward understanding how age-related microbial changes in
the gut may affect long-term health and inflammation, the researchers said.

Coauthors of the study also included lllinois postdoctoral researcher Elisa Caetano-Silva; U.
of I. Ph.D. student Akriti Shrestha; National Children’s Hospital research scientist Michael
Bailey; and Jeffrey Woods, the director of the Center on Health, Aging and Disability at
lllinois.

Allen also is a professor of nutritional sciences at lllinois and an affiliate of the Carl R. Woese

Institute for Genomic Biology at the U. of I.

The National Institutes of Health supported this research.

Editor’'s notes:

To reach Jacob Allen, email jmallen5@illinois.edu.

To reach Thomas Buford, email twbuford@uabmc.edu.

The paper “Aging amplifies a gut microbiota immunogenic signature linked to heightened
inflammation” is available online.

DOI: https://doi.org/10.1111/acel.14190
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Gonadal function in male mice disrupted by
prenatal risk factors
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June 14, 2024
Source:

Carl R. Woese Institute for Genomic Biology, University of Illinois at Urbana-
Champaign

Summary:

Researchers have consistently shown that prenatal exposure to Di (2-ethyhexyl)
phthalate harms the reproductive system in male mice and causes fertility defects. In
a new study, scientists have shown that the combination of DEHP and a high-fat diet
in pregnant mice can cause more damage to pups than each factor alone.


https://www.sciencedaily.com/releases/2024/06/240614155434.htm

FULL STORY

Researchers have consistently shown that prenatal exposure to Di
(2-ethyhexyl) phthalate harms the reproductive system in male mice
and causes fertility defects. In a new study, scientists from the
University of lllinois Urbana-Champaign have shown that the
combination of DEHP and a high-fat diet in pregnant mice can
cause more damage to pups than each factor alone.

Male reproductive disorders are a growing issue due to the global decrease in sperm
count and quality. Concerningly, chemicals like DEHP, which can be found in food
storage containers, pharmaceuticals, and building materials, have been found to be
one of the contributing factors. The toxicity of DEHP is due to its ability to mimic the
hormones in our bodies, leading to long-term effects on health.

"The scientific community is aware of the fact that the current generation of men
produce half as much sperm compared to the previous one," said CheMyong Jay Ko
(EIRH), a professor of veterinary medicine. "Although it is shocking, not much
attention is paid to understanding the causes."

The researchers used the Barker hypothesis as a guiding principle for their study.
Proposed by the British physician and epidemiologist David Barker, the hypothesis
argued that the nine months in utero are one of the most critical periods in a person's
life and can shape their future health trajectories.

"The Barker hypothesis primarily focuses on nutrition and we wanted to test whether
the mother's diet could change the health of the next generation,” Ko said.
"Additionally, unlike the previous generation, we are constantly exposed to chemicals
like DEHP, which can alter how our bodies function. We wanted to ask whether the
exposure to both these factors can cause growing babies to have lesser functioning
reproductive systems."

In the past, both the Ko lab and other research groups have shown that prenatal
exposure to DEHP decreases testosterone levels and causes fertility defects in male
mice. Additionally, scientists have shown that maternal high-fat diet can also
decrease sperm counts in male offspring. However, the effects of both together had
not been studied.

The researchers used four groups of pregnant mice; one was a control and the other
three were either exposed to DEHP, or a high-fat diet, or a combination of the two.
They then followed each litter, which contained an average of 6 male and 6 female

pups.

"Surprisingly, we found that a high-fat diet had a more damaging effect on the male
reproductive systems compared to DEHP alone and the pups born from mothers
who had been treated with both had the worst outcomes," Ko said.

The researchers measured the weight of the body and different reproductive organs
in pups during different stages of growth and puberty. They found that although the
body weight of pups born from moms on a high-fat diet alone or in combination with



DEHP was higher than the other pups, the weight of the reproductive organs was
lower. They also found that these mice produced less sperm and had lower
testosterone levels. By staining the tissues, the researchers found that the
reproductive organs had abnormal cells, which were contributing to the gonadal
dysfunction.

"In our studies, we used these mice as a model. Although we need to confirm these
results in humans, this study should serve as a warning to our generation that we
need to be careful about our environment and diet during pregnancy,” Ko said.

Story Source:

Materials provided by Carl R. Woese Institute for Genomic Biology, University of
[llinois at Urbana-Champaign. Original written by Ananya Sen. Note: Content may
be edited for style and length.

Journal Reference:

1. Radwa Barakat, Po-Ching Patrick Lin, Mary Bunnell, Ji-Eun Oh, Saniya Rattan,
Cyrus Arnieri, Jodi A Flaws, CheMyong J Ko. Prenatal exposure to Di(2-
ethylhexyl) phthalate and high-fat diet synergistically disrupts gonadal
function in male mice. Biology of Reproduction, 2024; 110 (5): 1025
DOI: 10.1093/biolre/ioae029
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New study suggests cancer drug could be used
to target protein connection that spurs
Parkinson’s disease
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In studies with genetically engineered mice, Johns Hopkins Medicine researchers say they
have identified a potentially new biological target involving Aplp1, a cell surface protein that
drives the spread of Parkinson’s disease-causing alpha-synuclein.

The findings, published May 31 in Nature Communications, reveal how Aplp1 connects with
Lag3, another cell surface receptor, in a key part of a process that helps spread harmful
alpha-synuclein proteins to brain cells. Those protein buildups are hallmarks of Parkinson’s
disease.

Notably, the researchers say, Lag3 is already the target of a combination cancer drug
approved by the U.S. Food and Drug Administration (FDA) that uses antibodies to “teach”
the human immune system what to seek and destroy.

“Now that we know how Aplp1 and Lag3 interact, we have a new way of understanding how
alpha-synuclein contributes to the disease progression of Parkinson’s disease,” says Xiaobo

Mao, Ph.D., associate professor of neurology at the Johns Hopkins University School of
Medicine and a member of the Institute for Cell Engineering. “Our findings also suggest that
targeting this interaction with drugs could significantly slow the progression of Parkinson'’s
disease and other neurodegenerative diseases.”

Mao co-led the research along with Ted Dawson, M.D., Ph.D., Leonard and Madlyn

Abramson Professor in Neurodegenerative Diseases at the Johns Hopkins University School
of Medicine and director of the Johns Hopkins Institute for Cell Engineering, Valina Dawson,

Ph.D. and Hanseok Ko, Ph.D., professors of neurology at the school of medicine and

members of the Institute for Cell Engineering.

Long-standing studies have shown that by clumping together and forming protein deposits,
misfolded alpha-synuclein proteins journey from brain cell to brain cell, killing those
responsible for producing a neurotransmitter called dopamine, and causing Parkinson’s
disease to progress through a type of “programmed” cell death that Johns Hopkins

researchers have identified. The process, parthanatos (from the Greek word for “death”),

leads to impairments in movement, emotional regulation and thinking.

Aplp1’'s bond with Lag3 on the cell's surface enables healthy brain cells to absorb traveling
clumps of alpha-synuclein, leading to cell death, the researchers say.

In mouse studies published in 2016 and 2021, Mao and Dawson'’s team identified Lag3's role

in binding with alpha-synuclein proteins, causing Parkinson’s disease to spread. However,
those studies indicated that another protein was partially responsible for the cell's
absorption of misfolded alpha-synuclein.
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“Our work previously demonstrated that Lag3 wasn't the only cell surface protein that
helped neurons absorb alpha-synuclein, so we turned to Aplp1 in our most recent
experiments,” says Valina Dawson.

To determine whether Aplp1 indeed contributed to the spread of harmful alpha-synuclein
proteins, researchers used a line of genetically engineered mice lacking either Aplp1 or Lag3
or both Aplp1 and Lag3. In mice without Aplp1 and Lag3, cell absorption of the harmful
alpha-synuclein protein dropped by 90%. After injecting mice with the Lag3 antibody, they
found that this drug also blocks the interaction of Aplp1 and Lag3, meaning healthy brain
cells could no longer absorb disease-causing alpha-synuclein clumps.

The researchers say the Lag3 antibody nivolumab/relatlimab, a drug FDA approved in 2022
for cancer treatment, could play a role in preventing cells from absorbing alpha-synuclein.

“The anti-Lag3 antibody was successful in preventing further spread of alpha-synuclein
seeds in the mouse models and exhibited better efficacy than Lag3-depletion because of
Aplp1’s close association with Lag3,” Ted Dawson says.

This research has potential applications in treating other neurodegenerative conditions that
have no cures, Mao says. In Alzheimer’s disease, which is associated with symptoms of
memory loss, mood instability and muscle problems, tau proteins become misfolded and
clump together in neurons at high levels, worsening the condition. In Alzheimer's research,
Mao says scientists could try to target Lag3 — which also binds with the dementia-related

tau protein — with the same antibody.

With the success of using the Lag3 antibody in mice, Ted Dawson says the next steps would
be to conduct anti-Lag3 antibody trials in mice with Parkinson’s disease and Alzheimer's
disease. The Johns Hopkins researchers are also looking into how they could prevent
unhealthy cells from releasing disease-causing alpha-synuclein in the first place.

Other researchers on this study are Hao Gu, Donghoon Kim, Yasuyoshi Kimura, Ning Wang,
Enquan Xu, Ramhari Kumbhar, Xiaotian Ming, Haibo Wang, Chan Chen, Shengnan Zhang,
Chunyu Jia, Yuqging Liu, Hetao Bian, Senthilkumar Karuppagounder, Fatih Akkentli, Qi Chen,
Longgang Jia, Heehong Hwang, Su Hyun Lee, Xiyu Ke, Michael Chang, Amanda Li, Jun Yang,
Cyrus Rastegar, Manjari Sriparna, Preston Ge, Saurav Brahmachari, Sangjune Kim, Shu
Zhang, Haiqging Liu, Sin Ho Kweon, Mingyao Ying and Han Seok Ko from Johns Hopkins;
Yasushi Shimoda from the Nagaoka University of Technology; Martina Saar and Ulrike
Muller from Heidelberg University; Creg Workman and Dario Vignali of the University of
Pittsburgh School of Medicine and Cong Liu of the Chinese Academy of Sciences.
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Unraveling the role of ADGRF5: Insights into
kidney health and function

Scientists revealed the role of endothelial cell receptor in maintaining the integrity of the
glomerular filtration barrier
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Deciphering the Links Between the ADGRF5 Cell Receptor
and the Organization of the Glomerular Filtration Barrier

ADGRFS5, an adhesion
G-protein-coupled
receptor, is speculated to
influence endothelial
function, but its specific
role in the GFB is unclear

Glomerular endothelial
cells (GEnCs) play a
crucial role in
maintaining the integrity
of the glomerular
filtration barrier (GFB)

Effects of ADGRF5 knockout (Adgrf5-/-) and knockdown in mice
and human primary GEnCs

Morphological Decreased expression of genes Upregulation of Kriippel-like
abnormalities in the GFB involved in the organization of the factor 2, a mechanosensitive
resulting in albuminuria glomerular basement membrane transcription factor that
and impaired kidney { Col4a3 regulates endothelial cell
function in Adgrf5-"~ mice { Colda4 functions

ADGRFS5 receptor:
@ Regulates the organization & Plays an important role in @ Influences the permselectivity
of GFB glomerular functions of GFB

ADGRFS5 is crucial for maintaining GFB integrity and function, with its
deletion causing significant kidney defects and impaired function

Glomerular Endothelial Cell Receptor Adhesion G-Protein-Coupled Receptor F5 and the Integrity
of the Glomerular Filtration Barrier 4

IMAGE:

ADGRF5 IS CRUCIAL FOR MAINTAINING GFB INTEGRITY AND FUNCTION, WITH ITS DELETION CAUSING
SIGNIFICANT KIDNEY DEFECTS AND IMPAIRED FUNCTION.

view more

Glomerulus, the fundamental filtering unit of the kidney, is an intricate network of capillaries — small
blood vessels that regulate the movement of ions, water, and metabolites while maintaining
impermeability to essential macromolecules such as proteins. The selectively permeable capillary wall,
known as the glomerular filtration barrier (GFB), consists of three main components: glomerular

endothelial cells (GEnCs), the glomerular basement membrane, and podocytes. GEnCs line the inner
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surface of the capillary wall and are covered by a thin layer of glycoproteins and other carbohydrate—

based moieties.

Adhesion G-protein—coupled receptor F5 (ADGRF5), a transmembrane cell receptor expressed in GEnCs,
is implicated in influencing the integrity of the GFB, potentially playing a role in its structural and
functional maintenance. To elucidate the precise role of ADGRF5 in maintaining the integrity of the GFB,
a collaborative research study was undertaken by scientists from Tokyo Institute of Technology (Tokyo
Tech) and Kyorin University. Their findings were published in the Journal of the American Society of
Nephrology on June 06, 2024.

The research team led by Associate Professor Nobuhiro Nakamura from the School of Life Science and
Technology, Tokyo Tech, Japan, and Professor Miki Nagase from the Department of Anatomy, Kyorin
University School of Medicine, Japan, conducted a series of genetic knockout and knockdown
experiments in mice and human primary GEnCs to investigate the specific role and underlying

mechanisms of ADGRF5 in maintaining the GFB.

Explaining the motivation behind the present research, Dr. Nakamura shares “During our analysis of renal
gene expression profiles using the Nephroseq v5 database, we observed a reduced expression
of ADGRF5 mRNA in the glomeruli of patients with diabetic nephropathy. Additionally, there was a

positive correlation between glomerular ADGRF5 expression and the estimated glomerular filtration rate.”

Initially, the researchers observed the specific expression of ADGRF5 within endothelial cells that line
the glomerular capillary wall. In mice with genetic knockout of ADGRF5, the GFB was affected by
morphological abnormalities like splitting and thickening of the glomerular basement membrane and GEnC
detachment. The overall integrity of GFB was severely impacted leading to albuminuria — presence of

albumin proteins in urine.

Furthermore, deletion and knockdown of the ADGRF5 gene in mice and human primary GEnNCs,
respectively, revealed alterations in the expression of genes crucial for maintaining the integrity of the
GFB. Specifically, knockout/knockdown of ADGRFS5 significantly downregulated type IV collagens
(Col4a3 and Col4a4) that comprise the GFB and influence GFB permselectivity. In addition, Kriippel-like
factor 2 (KLF2), a mechanosensitive transcription factor that regulates endothelial cell functions, was

found to be upregulated.

Taken together, their findings highlight the critical functions of ADGRF5 in maintaining the integrity of
GFB. Emphasizing the potential impact of the research work, Dr. Nakamura says, “This study reveals a
novel mechanism that maintains the GFB. Insights into the role of ADGRF5 aids the understanding of

glomerular disorders and significantly contributes to the advancement of future research.”

Unlocking the novel functions of the ADGRF5 receptor holds promise for pioneering therapeutic

breakthroughs in treating glomerular filtration barrier dysfunctions, notably proteinuria.
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About Tokyo Institute of Technology

Tokyo Tech stands at the forefront of research and higher education as the leading university for
science and technology in Japan. Tokyo Tech researchers excel in fields ranging from materials
science to biology, computer science, and physics. Founded in 1881, Tokyo Tech hosts over 10,000
undergraduate and graduate students per year, who develop into scientific leaders and some of the
most sought—after engineers in industry. Embodying the Japanese philosophy of “monotsukuri,”
meaning “technical ingenuity and innovation,” the Tokyo Tech community strives to contribute to

society through high—impact research.
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Specific bacteria in your gut are involved in
compulsive eatinsgr and Obesity

New research shows how your brain and gut talk to each other
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PROFESSOR ELENA MARTIN-GARCIA
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Vienna, Austria: An international team of researchers has identified specific bacteria in the
gut that are associated with both mice and humans developing an addiction to food that
can lead to obesity. They have also identified bacteria that play a beneficial role in
preventing food addiction.

The research is presented today (Thursday) at the Federation of European Neuroscience
Societies (FENS) Forum 2024 and is published simultaneously in the journal Gut [1,2].

Professor Elena Martin-Garcia, from the Laboratory of Neuropharmacology-NeuroPhar in
the Department of Medicine and Life Sciences at the Universitat Pompeu Fabra, Barcelona,
Spain, told the FENS Forum: “A number of factors contribute to food addiction, which is
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characterised by loss of control over food intake and is associated with obesity, other eating
disorders and alterations in the composition of bacteria in the gut - the gut microbiome.
Until now, the mechanisms underlying this behavioural disorder were largely unknown.”

Speaking before the FENS Forum, Professor Rafael Maldonado, who leads the Laboratory,
said: “These results from our study may allow us to identify new biomarkers for food
addiction and, most importantly, to evaluate whether the beneficial bacteria could be used
as potential new treatments for this obesity-related behaviour, which, at present, lacks any
effective therapeutic approaches. Potential new treatments could involve using beneficial
bacteria and dietary supplementation.”

Prof. Martin-Garcia used the Yale Food Addiction Scale (YFAS 2.0) to diagnose food addiction
in mice and humans. It contains 35 questions for humans to answer, and these can also be
grouped into three criteria for use in mice: persistent food-seeking, high motivation to
obtain food, and compulsive behaviour.

She and her colleagues investigated the gut bacteria in mice who were and were not
addicted to food and found an increase in bacteria belonging to a group called the
Proteobacteria phylum and a decrease in bacteria belonging to the Actinobacteria phylum in
the food-addicted mice. These mice also had a decrease in the amount of another type of
bacteria called Blautia from the Bacillota phylum.

The researchers used the YFAS to classify 88 patients into those who were addicted or not
addicted to food. Similar to the findings in mice, decreases in Actinobacteria phylum

and Blautia were seen in those who were food-addicted and increases in Proteobacteria
phylum. Further analyses showed how the findings in humans correlated with those in mice.

Prof. Martin-Garcia said: “The findings in both mice and humans suggested that specific
microbiota could be protective in preventing food addiction. In particular, the strong
similarities in the amount of Blautia underlined the potential beneficial effects of this
particular gut bacteria. Therefore, we investigated the protective effects of oral
administration of lactulose and rhamnose, which are non-digestible carbohydrates known
as ‘prebiotics’ that can increase the amount of Blautia in the gut. We did this in mice and



found that it led to an increase in the abundance of Blautia in mice faeces in parallel with
dramatic improvements in food addiction. We saw similar improvements when we gave the
mice a species of Blautia called Blautia wexlerae orally as a probiotic.

“The gut microbiota signatures in both mice and humans suggest possible non-beneficial
effects of bacteria belonging to the Proteobacteria phylum and potential protective effects
of increasing the abundance of Actinobacterial and Bacillota against the development of
food addiction.”

Prof. Martin-Garcia says the findings show how bacteria in the gut influence brain function
and vice versa. “We have demonstrated for the first time a direct interaction between the
gut composition and brain gene expression, revealing the complex and multifactorial origin
of this important behavioural disorder related to obesity. Understanding the crosstalk
between alterations in behaviour and bacteria in the gut constitutes a step forward for
future treatments for food addiction and related eating disorders.”

She also described work investigating how microRNAs (miRNAs) - small, single-stranded
molecules that regulate gene expression and contribute to almost any cellular process - are
involved in food addiction [3]. Changes in the expression of miRNAs may be involved in the
mechanisms underlying the disorder.

The researchers used a technique called Tough Decoy (TuD) to inhibit specific miRNAs in the
medial prefrontal cortex (mPFC) of brains of mice in order to produce mice that were
vulnerable to developing food addiction. The mPFC is the part of the brain involved in self-
control and decision-making. It was these mice that were also used in the study described
above - the food-addicted mice.

They found that inhibition of miRNA-29¢-3p promoted persistence of response and
enhanced the vulnerability of the mice to develop food addiction. Inhibiting another miRNA
called miRNA-665-3p promoted compulsive behaviour and vulnerability to food addiction.



Prof. Maldonado said: “These two miRNAs could act as protective factors against food
addiction. This helps us to understand the neurobiology of the loss of eating control, which
plays a crucial role in obesity and related disorders. To understand these mechanisms
further, we are now exploring how the gut microbiota and miRNA expression in the brain
interact in mice.”

Professor Richard Roche, Deputy Head of the Department of Psychology at Maynooth
University, Maynooth, County Kildare, Ireland, is chair of the FENS communication
committee and was not involved in the research. He said: “Compulsive eating and food
addiction is a growing problem worldwide. There are many factors that contribute to it, in
particular the environment that people live in and the availability of certain types of food.
However, we've known for some time that there are probably contributing factors for eating
disorders and the research by Professor Martin-Garcia and colleagues shows how the
different types of bacteria in the gut have an impact on brain function and vice versa in
humans and mice. This understanding opens the way to developing potential new
treatments for eating disorders, and we look forward to seeing more research in this area.”

(ends)
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