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Lilly Announces Plans to Open its First-ever Gateway Labs Site in San Diego | Eli Lilly and Company
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AbbVie to Buy Cancer Biotech ImmunoGen for More Than $10 Billion - WSJ
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Roche joins race for obesity drugs with $2.7 billion Carmot deal | Reuters
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Sanofi deepens drug discovery pact with Agemia using genAl | FirstWord Pharma

AQEMIA Announces a Major Multi-year Collaboration of $140 Million With Sanofi | Business Wire
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Sanofi Sees Annual Sales From New Pharma Assets Above $10.8 Billion by 2030 | Morningstar
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Pfizer Elrexfio gets European Commission approval for Multiple Myeloma (medicaldialogues.in)
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Making mice with two dads: this biologist rewrote the rules on sexual reproduction (nature.com)
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Major new vaccines initiative aims to fight deadly airborne infections (prnewswire.com)
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Researchers restore lost brain function after
stroke in mouse models
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Inhibition of mGIuR5 improves lost sensorimotor function after photothrombotic stroke in
rats. (A) The study design. (B) Serial coronal NeuN stained sections of representative brains
from Vehicle- (left) and MTEP- (right) treated rats subjected to photothrombotic (PT)-stroke.

Cortical infarct is indicated by an asterisk. (C) Paw placement score at 2 days after PT-
stroke and 1, 2 and 3 h and 3 days after the first injection (Vehicle, n = 9; MTEP, n = 11)

[Kruskal-Wallis test with a post hoc Dunn’s multiple comparison (MC) test; **P < 0.01; bar
denotes median]. (D) Paw placement at 2, 7 and 14 days after PT-stroke (Kruskal-Wallis test
with a post hoc Dunn’s MC test; *P < 0.01, **P < 0.01, ***P < 0.001; bar denotes median). (E)
Mean volume of infarct (mm?) assessed 14 days after stroke in Vehicle- (n = 9) or MTEP- (5

mg/kg, i.p., n = 11) treated rats (unpaired two-tailed t-test; bar denotes mean). (F) Paw
placement in MTEP-treated animals 7 days and after an additional 7 days without (off)
treatment compared to Vehicle (Kruskal-Wallis test with a post hoc Dunn’s MC test; *P <
0.05; bar denotes median). (G and H) Adhesive removal test. (G) Mean time (s) to mark and
(H) mean time (s) to remove an adhesive on the left forepaw of Vehicle- (n = 7) or MTEP- (n
= 8) treated rats; one-way ANOVA with a post hoc Sidak’s MC test; *P < 0.05, **P < 0.01; bar
denotes mean. (I) Grip test. Mean grip force of right paw in % of pre-stroke force levels
(Vehicle, n = 7; MTEP, n = 8); one-way ANOVA with a post hoc Sidak’s MC test; **P < 0.01; bar
denotes mean. d = days.

Researchers have succeeded in restoring lost brain function in mouse models of
stroke using small molecules that in the future could potentially be developed into a
stroke recovery therapy. "Communication between nerve cells in large parts of the
brain changes after a stroke and we show that it can be partially restored with the
treatment," says Tadeusz Wieloch, senior professor of neurobiology at Lund
University in Sweden.



"Concomitantly, the rodents regain lost somatosensory functions, something that
around 60 percent of all stroke patients experience today. The most remarkable
result is that the treatment began several days after a stroke," Wieloch continues.

In an ischemic stroke, lack of blood flow to the brain causes damage, which rapidly
leads to nerve cell loss that affects large parts of the vast network of nerve cells in
the brain. This may lead to loss of function such as paralysis, sensorimotor
impairment and vision and speech difficulties, but also to pain and depression.

There are currently no approved drugs that improve or restore the functions after a
stroke, apart from clot-dissolving treatment in the acute phase (within 4.5 hours of
the stroke). Some spontaneous improvements occur, but many stroke patients
suffer chronic loss of function. For example, about 60 percent of stroke sufferers
experience lost somatosensory functions such as touch and position sense.

An international study published recently in the journal Brain and led by a research
team from Lund University in collaboration with the University of Rome La Sapeinza
and Washington University at St. Louis shows promising results in mice and rats that
were treated with a class of substances that inhibit the metabotropic glutamate
receptor (mGIuRS), a receptor that regulates communication in the brain's nerve cell
network.

"Rodents treated with the GIuR5 inhibitor regained their somatosensori functions,"
says Tadeusz Wieloch, who led the study.

Two days after the stroke, i.e. when the damage had developed and function
impairment was most prominent, the researchers started treating the rodents that
exhibited the greatest impaired function.

"A temporary treatment effect was seen after just 30 minutes, but treatment for
several weeks is needed to achieve a permanent recovery effect. Some function
improvement was observed even when the treatment started 10 days after a stroke,
says Tadeusz Wieloch.

Importantly, sensorimotor functions improved, even though the extent of the brain
damage was not diminished. This, explains Tadeusz Wieloch, is due to the intricate
network of nerve cells in the brain, known as the connectome, i.e. how various areas
of the brain are connected and communicate with each to form the basis for various
brain functions.

"Impaired function after a stroke is due to cell loss, but also because of reduced
activity in large parts of the connectome in the undamaged brain. The receptor
mMGIuRS5 is apparently an important factor in the reduced activity in the connectome,
which is prevented by the inhibitor which therefore restores the lost brain function,"
says Tadeusz Wieloch.
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The results also showed that sensorimotor function was further improved if
treatment with the mGIuRS5 inhibitor is combined with somatosensory training by
housing several rodents in cages enriched with toys, chains, grids, and plastic tubes.

The researchers hope that in the future their results could lead to a clinical treatment
that could be initiated a few days after an ischemic stroke.

"Combined with rehabilitation training, it could eventually be a new promising
treatment. However, more studies are needed. The study was conducted on mice
and rats, and of course, needs to be repeated in humans. This should be possible
since several mGIuR5 inhibitors have been studied in humans for the treatment of
neurological diseases other than stroke, and shown to be tolerated by humans," says
Tadeusz Wieloch.

More information: Jakob Hakon et al, Inhibiting metabotropic glutamate receptor 5
after stroke restores brain function and connectivity, Brain (2023). DOI:
10.1093/brain/awad293

Journal information: Brain

Provided by Lund University
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Preeclampsia is a mysterious condition that occurs in about one of 10 pregnancies
without any early warning signs. After 20 weeks or more of normal blood pressure
during the pregnancy, patients with preeclampsia will begin to experience elevated
blood pressure and may also have increased levels of protein in their urine due to
hypertension reducing the filtering power of the kidneys. Prolonged hypertension due
to preeclampsia can lead to organ damage and life-threatening complications for
mothers and fetuses.

FULL STORY

Preeclampsia is a mysterious condition that occurs in about one of
10 pregnancies without any early warning signs. After 20 weeks or
more of normal blood pressure during the pregnancy, patients with
preeclampsia will begin to experience elevated blood pressure and
may also have increased levels of protein in their urine due to
hypertension reducing the filtering power of the kidneys. Prolonged
hypertension due to preeclampsia can lead to organ damage and
life-threatening complications for mothers and fetuses.

There is no cure for the underlying causes of preeclampsia, so physicians focus on
managing and monitoring patients' blood pressure to allow for as close to a full-term
gestation as possible. With severe disease, pre-term deliveries are necessary.

"For some patients who can make it to full term, a preeclampsia diagnosis is scary at
first but ultimately a bump in the road," says Jennifer Mcintosh, DO, MS, associate
professor of obstetrics and gynecology at the Medical College of Wisconsin (MCW).
"For those who get it earlier on, it can be terrifying and life-changing, potentially
including a long hospital stay before delivery and significant supportive care for the
infant in the NICU afterwards."

More research is needed into what causes preeclampsia to guide the development
of potential new ways to diagnose, treat and prevent this common yet cryptic
condition.

"The worldwide incidence of preeclampsia is rising, so research grows more
important by the day,” Dr. McIntosh says. "Preeclampsia has existed for as long as
women have been giving birth, and yet the only cure for it is delivering the baby. |
believe we can be innovative and do better for our patients."

MCW scientists published results on a study of one of the emerging theories for what
causes preeclampsia in Science Advances in December 2023. The experiments
focus on a particular layer of cells of the placenta called the syncytiotrophoblast
(STB), which is a key part of the barrier between the mother and developing fetus.
This blockade helps keep a mother's fully formed immune system from reacting to
the fetus and potentially responding as if the fetus was a foreign threat such as a
viral or bacterial invader. The barrier also works in reverse to keep the fetus's
growing immune system from reacting to its mother's cells and tissues. The study's



authors investigated the hypothesis that an abnormal amount of cellular and
molecular stresses to the STB can damage the placenta and lead to preeclampsia.

"There is considerable evidence that these stresses accumulate, however, how and
why it happens continues to be an open question,” says Justin Grobe, PhD, MCW
professor of physiology and biomedical engineering and the co-corresponding author
on the Science Advances manuscript with Dr. Mcintosh. "We felt it was important to
continue to validate the STB stress findings before advancing work on our
hypothesis that elevated hormones of pregnancy contribute to the accumulation of
stress by overstimulating the STB."

The research team began by studying placentas donated for research purposes
through the MCW Maternal Research Placenta & Cord Blood Bank. By comparing
"normal” placentas with placentas from pregnancies where patients suffered from
preeclampsia, investigators demonstrated that preeclampsia was associated with
higher levels of cellular stresses in the STB layer on the placenta. Additionally, the
researchers found a hyperactive level of activity of the G?q protein known to play a
role in transmitting signals related to the levels of several hormones present in
excessive amounts during preeclampsia.

"The donated human placenta samples were critical to identifying potential
mechanisms of STB stress," says Megan Opichka, PhD '23, research and
development scientist at BioSpyder Technologies and first author on the publication.
"Because these samples are collected upon delivery, we then needed to develop an
animal model to determine if these sources of stress may actually be causative."

Based on the findings of hyperactive signaling through G-protein-coupled receptors
(GPCRs) in samples from patients with preeclampsia, the scientists developed a
new mouse model genetically engineered to enable the precise manipulation of
GPCR signals within specific cell types. This allowed the researchers to activate the
signaling pathways associated with preeclampsia within the STB layer of the
mouse's placenta. The team demonstrated that even a very brief activation of the
identified signaling cascades during the early or middle portions of gestation led to
significant consequences during the mouse pregnancy. These mice developed all
the signature signs of preeclampsia, including high blood pressure, kidney damage
and other anatomical and cellular changes. In some mice exposed to the
preeclampsia inducing signals, the scientists tested the effects of a medicine that
reduces stress on the mitochondria that generate energy within each cell. The drug
provided substantial protection against developing the signs and symptoms of
preeclampsia.

"With our unique model, we can study the effects of contributing factors to
preeclampsia throughout pregnancy,” Dr. Grobe says. "We can test specific
signaling cascades in specific cells and tissues at specific times to observe their
effects. We have only scratched the surface on what we can learn.”

"This will absolutely be a springboard for future research," Dr. McIntosh adds.
"Because the drug we tested, MitoQ, is generally known to be safe, we're working on
plans for a clinical pilot study to test appropriate dosage and efficacy in advance of
pursuing larger clinical studies of preeclampsia in the future.”



So, can preeclampsia be prevented? While today the answer is no, MCW scientists
now are one step closer with these experimental results. And they are continuing to
work as a team to achieve this goal through additional studies.

"What drives my research is my frustration about the lack of understanding of what
causes preeclampsia,” says Dr. Mclntosh. "We need to continue linking the bench
and the bedside together so that we can understand the causes and use them to
bring a cure to the bedside."

Story Source:

Materials provided by Medical College of Wisconsin. Note: Content may be edited
for style and length.
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Research reveals that stimulating nerves
connected to the pancreas can regenerate
insulin-producing cells
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Stimulating the vagus nerve connected to the pancreas in mice by blue light increases blood
insulin and B-cell numbers. The picture represents a clusters of beta cells (green) in islets of
Langerhans in the pancreas. The nuclei of increasing B-cells are shown in pink with white
arrowheads. Credit: Junta Imai et al

Insulin is a hormone that decreases blood glucose levels. The only cells that produce
insulin are pancreatic beta cells (B-cells), and a decrease in these cells is a major
cause of diabetes. Although therapies aimed at increasing pancreatic B-cells are
eagerly awaited, a strategy that can increase B-cells has, thus far, not been
developed.

In a promising advancement, a research group from the Tohoku University Graduate
School of Medicine has revealed that stimulating autonomic vagal nerves connected
to the pancreas can improve the function and also increase the number of
pancreatic B-cells in mice.

The group, which was led by Associate Professor Junta Imai, Assistant Professor
Yohei Kawana, and Professor Hideki Katagiri, published their findings in the
journal Nature Biomedical Engineering on November 9, 2023.

"Using optogenetics, we first developed a means to stimulate individually the vagus
nerve leading to the pancreas in mice," says Imai. "This novel method led to a
marked elevation in the amount of insulin in the blood when sugar was administered,
indicating improved B-cell function."

Additional stimulation of this nerve over two weeks more than doubled the original
number of B-cells. Stimulating the pancreatic vagal nerves activated B-cells in terms
of both quality and quantity.

When Imai and his colleagues applied this method to a mouse model of insulin-
deficient diabetes, the regeneration of pancreatic B-cells ameliorated diabetes in
these mice. This represents the first successful treatment of diabetes in mice by
stimulating the vagal nerves connected to the pancreas.
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"We hope our achievements lead to the development of new strategies and
preventive methods for diabetes," adds Imai. "We also expect it to advance our
understanding of the mechanisms that regulate the function and number of
pancreatic B-cells, as well as the causes of diabetes."
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Stimulating the pancreatic vagal nerve connected to the pancreas restored
depleted B-cells in diabetic mice (a) and improved blood glucose levels. Credit:
Junta Imai et al

The research in the project was supported by the Japan Science and Technology
Agency (JST), [Moonshot R&D] as well as by the Japan Agency for Medical Research

and Development (AMED-PRIME).
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More information: Yohei Kawana et al, Optogenetic stimulation of vagal nerves for
enhanced glucose-stimulated insulin secretion and B cell proliferation, Nature
Biomedical Engineering (2023). DOI: 10.1038/s41551-023-01113-2
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Specific genetic variant may help prevent
obesity
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The images of insulin-producing beta cells show GIP receptors Q354 variant (green), the
Golgi Network (magenta) and the nucleus (blue). Left: GIP receptors are localized at the
plasma membrane surrounding the cell. Right: After the receptor binds the GIP hormone, it
moves inside the cell to the Golgi Network. Credit: Molecular Metabolism

A preclinical study by Weill Cornell Medicine investigators shows that a specific
human genetic variant of a receptor that stimulates insulin release may help
individuals resist obesity. The researchers discovered that this variant behaves
differently in the cell, possibly contributing to more efficient metabolism.

The study, posted online in Molecular Metabolism, provides new insight into how
human genetic variations affect an individual's susceptibility to weight gain. The
researchers developed mice with a human genetic variant in the glucose-dependent
insulinotropic polypeptide (GIP) receptor associated with leaner body mass index
(BMI).

They found that the mice were better at processing sugar and staying leaner than
mice with a different, more common receptor variant. The discovery may point to
new potential strategies to treat obesity, which affects more than 100 million adults
in the United States, according to the Centers for Disease Control and Prevention.

"Our work demonstrates how basic science research can yield important insights
about complex biology," said the study's senior author Dr. Timothy McGraw, a
professor of biochemistry in cardiothoracic surgery and in biochemistry at Weill
Cornell Medicine. "These GIP receptors and their behavior at the cellular

level profoundly impact metabolism and weight regulation."

GENETIC VARIANTS OF THE GIP RECEPTOR

Genetic variants are differences in DNA sequence that occur naturally between
individuals in a given population. Genome-wide association studies, which use
statistics to carefully link genetic variants to particular traits, show about 20 percent
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of people of European descent have one copy of the GIP receptor with the
Q354 gene variant, and about 5 percent have two copies of the variant. The GIP
receptor interacts with a hormone released in response to glucose levels after a
meal.

"Studies suggest that people with at least one copy of this GIP receptor variant have
altered metabolism that reduces their risk of developing obesity," said the study's
lead author, Dr. Lucie Yammine, a post-doctoral associate in biochemistry at Weill
Cornell Medicine.

To understand how this gene variant may decrease the risk of obesity, the team used
CRISPR-Cas9 technology to genetically engineer mice with the variant in the gene
encoding the GIP receptor, similar to the human version. They found that female
mice with the variant were leaner on a typical mouse diet than female litter mates
without it.

Male mice with the gene variant were about the same weight as litter mates without
it while consuming a regular diet, but the gene variant protected them from weight
gain when fed a high-fat diet, which caused obesity in litter mates.

"We found that a change in one amino acid in the GIP receptor gene affected the
whole body in terms of weight," Dr. Yammine said. Mice with the variant were more
sensitive to the GIP hormone that triggers insulin release, which controls blood sugar
levels and helps the body convert food into energy.

HOW THE VARIANT MAY PROVIDE AN ADVANTAGE AGAINST OBESITY

The researchers compared what happened to mouse cells with and without the
variant when exposed to glucose or the GIP hormone. Pancreatic cells

from mice with the genetic variant produced more insulin in response to both
glucose and the GIP hormone, which may explain why they are better at processing
glucose.

"What's interesting about these receptors is their location in the cell has a big impact
on how they signal and their activity," Dr. McGraw said. He explained that when the
GIP hormone binds to the receptor, the receptor moves from the cell surface to
inside the cell. When the GIP hormone eventually falls off the receptor, the receptor
returns to the cell surface.

The team found that the GIP receptor variant stays inside the cell compartment four

times longer than the typical receptor. Dr. McGraw suggested that this may allow the
receptor to send more messages to the machinery inside cells, which helps process

sugar more efficiently.

Still, more research is needed to confirm the effects of this variant on the receptor's
behavior. The researchers also want to learn if there are differences in the receptor's
behavior in other cell types, like brain cells, which play a crucial role in regulating
hunger.
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Recently, the Food and Drug Administration has approved several weight loss drugs
that mimic natural hormones in the body and interact with receptors like GIP,
including semaglutide (Wegovy) and tirzepatide (Zepbound). This has increased the
interest in studying new ways to target the GIP receptor for obesity.

"Our work suggests that the movement of the receptor from the cell surface to the
interior is an important factor in controlling metabolism. Therefore, drugs regulating
the GIP receptor behavior and location could provide an important new avenue to
combat obesity," said Dr. Yammine.

In the meantime, Dr. McGraw noted that it is essential to understand how people
with different genetic variants in the GIP receptor respond to currently available
weight loss medications. "A better appreciation of how different variants of
receptors impact metabolism might allow for a precision medicine approach—
matching a specific drug to a genetic variant—for weight loss," he said.

More information: Lucie Yammine et al, Spatiotemporal regulation of GIPR signaling
impacts glucose homeostasis as revealed in studies of a common GIPR
variant, Molecular Metabolism (2023). DOI: 10.1016/j.molmet.2023.101831

Journal information: Molecular Metabolism

Provided by Weill Cornell Medical College
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Clues to preventing Alzheimer's come from
patient who, despite genetics, evaded disease

Breaking link between early, late stages of disease may prevent dementia
Date:

December 11, 2023
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Washington University School of Medicine
Summary:

A woman who never developed Alzheimer's despite a strong genetic predisposition
may hold the key to stopping the disease in its tracks. Studying the woman's unique
complement of genetic mutations, researchers have found clues that could help cut
the link between the early, asymptomatic stage and the late stage, when cognitive
decline sets in.

FULL STORY

Alzheimer's disease has plagued one large Colombian family for
generations, striking down half of its members in the prime of life.
But one member of that family evaded what had seemed would be
fate: Despite inheriting the genetic defect that caused her relatives
to develop dementia in their 40s, she stayed cognitively healthy into
her 70s.

Researchers at Washington University School of Medicine in St. Louis now think
they know why.

A previous study had reported that, unlike her relatives, the woman carried two
copies of a rare variant of the APOE gene known as the Christchurch mutation.

In this study, researchers used genetically modified mice to show that the
Christchurch mutation severs the link between the early phase of Alzheimer's
disease, when a protein called amyloid beta builds up in the brain, and the late
phase, when another protein called tau accumulates and cognitive decline sets in.
So the woman stayed mentally sharp for decades, even as her brain filled with
massive amounts of amyloid.

The findings, published Dec. 11 in the journal Cell, suggest a new approach to
preventing Alzheimer's dementia.

"Any protective factor is very interesting, because it gives us new clues to how the
disease works," said senior author David M. Holtzman, MD, the Barbara Burton and
Reuben M. Morriss Il Distinguished Professor of Neurology.

"As people get older, many begin to develop some amyloid accumulation in their
brains. Initially, they remain cognitively normal. However, after many years the
amyloid deposition begins to lead to the accumulation of the tau protein. When this
happens, cognitive impairment soon ensues. If we can find a way to mimic the
effects of the APOE Christchurch mutation, we may be able to stop people who
already are on the path to Alzheimer's dementia from continuing down that path."

Alzheimer's develops over the course of about 30 years. The first two decades or so
are silent; amyloid slowly accumulates in the brain without causing ill effects.



When amyloid levels reach a tipping point, however, they kick off phase two, which
involves multiple interrelated destructive processes: A protein called tau forms
tangles that spread through the brain; brain metabolism slows down, and the brain
begins to shrink; and people start to experience memory and thinking problems.

The disease follows the same pattern in people with genetic and nongenetic forms of
Alzheimer's.

The Colombian families carry a mutation in a gene called presenilin-1 that causes
their brains to develop far too much amyloid buildup beginning in their 20s.

People who carry the mutation accumulate amyloid so quickly that they reach the
tipping point and start showing signs of cognitive decline in middle age.

One rare exception is a woman who had more amyloid in her brain in her 70s than
her relatives did in their 40s, but only very minimal signs of brain injury and cognitive
impairment.

"One of the biggest unanswered questions in the Alzheimer's field is why amyloid
accumulation leads to tau pathology,” Holtzman said.

"This woman was very, very unusual in that she had amyloid pathology but not much
tau pathology and only very mild cognitive symptoms that came on late. This
suggested to us that she might hold clues to this link between amyloid and tau."

A 2019 study had revealed that, along with a mutation in presenilin-1, the woman
also carried the Christchurch mutation in both copies of her APOE gene, another
gene associated with Alzheimer's disease.

But with only one person in the world known to have this particular combination of
genetic mutations, there were not enough data to prove that the Christchurch
mutation was responsible for her remarkable resistance to Alzheimer's and not
simply a coincidental finding.

To solve this puzzle, Holtzman and first author Yun Chen, a graduate student, turned
to genetically modified mice.

They took mice genetically predisposed to overproduce amyloid and modified them
to carry the human APOE gene with the Christchurch mutation.

Then, they injected a tiny bit of human tau into the mouse brains.

Normally, introducing tau into brains already brimming with amyloid seeds a
pathological process in which tau collects into aggregates at the site of injection,
followed by the spread of such aggregates to other parts of the brain.

Not so in the mice with the Christchurch mutation. Much like the Colombian woman,
the mice developed minor tau pathology despite extensive amyloid plagues.

The researchers discovered that the key difference was the activity levels of
microglia, the brain's waste-disposal cells.

Microglia tend to cluster around amyloid plaques. In mice with
the APOE Christchurch mutation, the microglia surrounding amyloid plaques were
revved up and hyperefficient at consuming and disposing of tau aggregates.



"These microglia are taking up the tau and degrading it before tau pathology can
spread effectively to the next cell,” Holtzman said. "That blocked much of the
downstream process; without tau pathology, you don't get neurodegeneration,
atrophy and cognitive problems. If we can mimic the effect that the mutation is
having, we may be able to render amyloid accumulation harmless, or at least much
less harmful, and protect people from developing cognitive impairments.”

Story Source:

Materials provided by Washington University School of Medicine. Original written
by Tamara Bhandari. Note: Content may be edited for style and length.

Journal Reference:

1. Yun Chen, Sihui Song, Samira Parhizkar, Jennifer Lord, Yiyang Zhu, Michael R.
Strickland, Chanung Wang, Jiyu Park, G. Travis Tabor, Hong Jiang, Kevin Li, Albert
A. Davis, Carla M. Yuede, Marco Colonna, Jason D. Ulrich, David M.
Holtzman. APOE3ch alters microglial response and suppresses AB-induced tau
seeding and spread. Cell, 2023; DOI: 10.1016/j.cell.2023.11.029



https://medicine.wustl.edu/news/clues-to-preventing-alzheimers-come-from-patient-who-despite-genetics-evaded-disease/
https://medicine.wustl.edu/
http://dx.doi.org/10.1016/j.cell.2023.11.029

6. EIRFFDBEHEDFEBHETIVRAERNM RAT-BRDATREME

B{t:2023 & 12 A 13 H
Y= o)y KE
B=:

HRDZITNIE 10 Adh 7 AICHERKPCEHEAELC, F5% 100 Afh 1~3 NIZE XIS
EEOELEMFHY. TIREME (OHY)ELTHONDENOEEQEDEMN (EELS
THERRDOGMICHEHD,

4 Bl NaturelZHEICHBE SN TV D RZICKDFHLOHAR L, 2LO LM EIR
FICHERPERFRBRTIEHFALH,ICLE, REIE. BBIRNELET S GDF15 &I
ENBHRILEDTHY . BEOERIIBENERTERILEDDEETIRATIICEBRMNS
DRILEVICBEBESNE-EDHAEHLEITIKEFET S, LTS, HD GDF15 AAZ LY
EIRIZEIRM P IRBEAZ LY > THEY ., FFDOMF D GDF15 DFREILEIR (FRED
BROMES) BETH-T=,

F=  FIRLTLVEWLNEED GDF15 AL HIZEITIREREAL 5L, # (2 GDF15
MEBNWCELLEETIRATHS B Y EITOLEICITTIRFEOBLIEMENTRESR
HoNEh o1z,

CORRHLL. BHEIITIRATIC GDF15 ICIRETHETHIRERZ FHTEHRIEEMED
REEINTUL S, BEIRATIC GDF15 ITKUEBN TS EIEIRFIC GDFIS A ERLTHES
PLEYFERTLONBIEEITIRERTH RSN TS,

MEEE-1—R/ MDYy TIR—JIZRS

< B3> Cause of pregnancy sickness -- and potential treatment | ScienceDaily

Cause of pregnancy sickness -- and potential
treatment

Date:

December 13, 2023
Source:

University of Cambridge
Summary:

A new study has shown why many women experience nausea and vomiting during
pregnancy -- and why some women, including the Duchess of Cambridge, become
so sick they need to be admitted to hospital. The culprit is a hormone produced by
the fetus -- a protein known as GDF15. But how sick the mother feels depends on a
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combination of how much of the hormone is produced by the fetus and how much
exposure the mother had to this hormone before becoming pregnant.

FULL STORY

A Cambridge-led study has shown why many women experience
nausea and vomiting during pregnancy -- and why some women,
including the Duchess of Cambridge, become so sick they need to
be admitted to hospital.

The culprit is a hormone produced by the fetus -- a protein known as GDF15. But
how sick the mother feels depends on a combination of how much of the hormone is
produced by the fetus and how much exposure the mother had to this hormone
before becoming pregnant.

The discovery, published today in Nature, points to a potential way to prevent
pregnancy sickness by exposing mothers to GDF15 ahead of pregnancy to build up
their resilience.

As many as seven in ten pregnancies are affected by nausea and vomiting. In some
women -- thought to be between one and three in 100 pregnancies -- it can be
severe, even threatening the life of the fetus and the mother and requiring
intravenous fluid replacement to prevent dangerous levels of dehydration. So-called
hyperemesis gravidarum is the commonest cause of admission to hospital of women
in the first three months of pregnancy.

Although some therapies exist to treat pregnancy sickness and are at least partially
effective, widespread ignorance of the disorder compounded by fear of using
medication in pregnancy mean that many women with this condition are
inadequately treated.

Until recently, the cause of pregnancy sickness was entirely unknown. Recently,
some evidence, from biochemical and genetic studies has suggested that it might
relate to the production by the placenta of the hormone GDF15, which acts on the
mother's brain to cause her to feel nauseous and vomit.

Now, an international study, involving scientists at the University of Cambridge and
researchers in Scotland, the USA and Sri Lanka, has made a major advance in
understanding the role of GDF15 in pregnancy sickness, including hyperemesis
gravidarum.

The team studied data from women recruited to a number of studies, including at the
Rosie Maternity Hospital, part of Cambridge University Hospitals NHS Foundation
Trust and Peterborough City Hospital, North West Anglia NHS Foundation Trust.
They used a combination of approaches including human genetics, new ways of
measuring hormones in pregnant women's blood, and studies in cells and mice.

The researchers showed that the degree of nausea and vomiting that a woman
experiences in pregnancy is directly related to both the amount of GDF15 made by



the fetal part of placenta and sent into her bloodstream, and how sensitive she is to
the nauseating effect of this hormone.

GDF15 is made at low levels in all tissues outside of pregnancy. How sensitive the
mother is to the hormone during pregnancy is influenced by how much of it she was
exposed to prior to pregnancy -- women with normally low levels of GDF15 in blood
have a higher risk of developing severe nausea and vomiting in pregnancy.

The team found that a rare genetic variant that puts women at a much greater risk of
hyperemesis gravidarum was associated with lower levels of the hormone in the
blood and tissues outside of pregnancy. Similarly, women with the inherited blood
disorder beta thalassemia, which causes them to have naturally very high levels of
GDF15 prior to pregnancy, experience little or no nausea or vomiting.

Professor Sir Stephen O'Rahilly, Co-Director of the Wellcome-Medical Research
Council Institute of Metabolic Science at the University of Cambridge, who led the
collaboration, said: "Most women who become pregnant will experience nausea and
sickness at some point, and while this is not pleasant, for some women it can be
much worse -- they'll become so sick they require treatment and even hospitalisation.

"We now know why: the baby growing in the womb is producing a hormone at levels
the mother is not used to. The more sensitive she is to this hormone, the sicker she
will become. Knowing this gives us a clue as to how we might prevent this from
happening. It also makes us more confident that preventing GDF15 from accessing
its highly specific receptor in the mother's brain will ultimately form the basis for an
effective and safe way of treating this disorder."

Mice exposed to acute, high levels of GDF15 showed signs of loss of appetite,
suggesting that they were experiencing nausea, but mice treated with a long-acting
form of GDF15 did not show similar behaviour when exposed to acute levels of the
hormone. The researchers believe that building up woman's tolerance to the
hormone prior to pregnancy could hold the key to preventing sickness.

Co-author Dr Marlena Fejzo from the Department of Population and Public Health
Sciences at the University of Southern California whose team had previously
identified the genetic association between GDF15 and hyperemesis gravidarum, has
first-hand experience with the condition. "When | was pregnant, | became so ill that |
could barely move without being sick. When | tried to find out why, | realized how
little was known about my condition, despite pregnancy nausea being very common.

"Hopefully, now that we understand the cause of hyperemesis gravidarum, we're a
step closer to developing effective treatments to stop other mothers going through
what | and many other women have experienced."

The work involved collaboration between scientists at the University of Cambridge,
University of Southern California, University of Edinburgh, University of Glasgow and
Kelaniya University, Colombo, Sri Lanka. The principal UK funders of the study were
the Medical Research Council and Wellcome, with support from the National Institute
for Health and Care Research Cambridge Biomedical Research Centre.
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4.5SH RNA (GREEN) IS LOCATED IN THE NUCLEAR SPECKLES (SRSF1, MAGENTA)—STRUCTURES IN THE

CELL NUCLEUS ASSOCIATED WITH GENE EXPRESSION—IN EMBRYONIC STEM CELLS, WHERE IT PLAYS

AN ESSENTIAL ROLE IN RNA PROCESSING. (REI YOSHIMOTO, ET AL. MOLECULAR CELL. DECEMBER 13,
2023)

view more

A previously mysterious small RNA molecule in mice is found to play a crucial role in
gene expression, and may be the first identified member of a new class of regulatory
RNAs.

RNA (ribonucleic acid) is best known as the messenger RNA (mMRNA) that carries a copy of a
gene’s information out from the cell nucleus to where it can be decoded to make protein
molecules. But RNA also performs other key functions, including the regulation of gene
activity by a variety of small non-coding RNAs—those whose genetic sequence is not used to
generate proteins.

One such non-coding RNA is the small RNA called 4.55H, found only in small rodents
including mice and rats. It is produced from multiple copies of its gene, leading to the
accumulation of up to 10,000 copies of the RNA molecule per cell.

A team of researchers led by Professor Shinichi Nakagawa at Hokkaido University has
discovered a new role for 4.5 SH RNA—circumventing mutations in mouse DNA during the
maturation of mRNA. Their findings were published in the journal Molecular Cell.

“4.5SH RNA was discovered in the 1970s, yet despite its abundance and presence in many
types of tissues, its function had remained a mystery for over 40 years,” says Nakagawa.

To understand its role, the researchers created mutations in mouse embryos that abolished
4.5SH production, discovering that this caused early death at the embryo stage.
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“It was known that the mouse genome has many lethal mutations in genes that code
essential proteins,” explains Nakagawa. “4.5 SH RNA has the ability to detoxify these
mutations in bulk—essentially, it is a natural gene therapy to protect against mutations.”

Analysis of the structure of 4.55H RNA showed that it is composed of two modules. One
serves as a sensor to find abnormal sequences, and the other brings in a tool that prevents
the incorporation of the abnormal sequences into mRNA by a process called alternative
splicing.

“To our knowledge, this is the first example of a naturally produced RNA that can regulate
alternative splicing in a definitive on/off manner,” says Nakagawa. “Our research also
suggests that a substantial portion of such non-coding RNAs may be involved in controlling
alternative splicing.”

The researchers were also able to use 4.55H to design a programmable molecular system
that could manipulate splicing in cells in selected ways. This might become a new and useful
tool for genetic engineering.

“Our discovery suggests the possibility of developing new gene therapy drugs that recognize
only specific genetic mutations by modifying the sensor module of 4.5 SH RNA, so we may
be able to prevent toxic regions associated with disease from being expressed,” Nakagawa
explains.
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Genetic atlas detailing early stages of zebrafish
development

Zebrafish are a powerful model for studying embryonic progression in
vertebrates
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Summary:

Researchers have published an atlas of zebrafish development, detailing the gene
expression programs that are activated within nearly every cell type during the first
five days of development, a period in which embryos mature from a single cell into
distinct cell types.
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Researchers at the National Institutes of Health have published an
atlas of zebrafish development, detailing the gene expression
programs that are activated within nearly every cell type during the
first five days of development, a period in which embryos mature
from a single cell into distinct cell types. These diverse cells
become tissues and organs that form juvenile fish capable of
swimming and looking for food. The findings are published

in Developmental Cell.

"Perhaps surprisingly, tiny zebrafish provide us with significant insight into human
development and disease. Many of the gene expression programs that direct
embryonic growth are similar across fish, people, and other animals," said
Christopher McBain, Ph.D., scientific director of the Eunice Kennedy Shriver National
Institute of Child Health and Human Development (NICHD), which conducted the
work.

"Since zebrafish are visibly transparent, fertilize eggs externally, and are easy to
study genetically, they represent a unique and effective way to model human
disease."

The process of embryonic development is orchestrated by instructions in DNA that
direct different programs of gene expression within individual cells, which give
different cell types their unique functional characteristics.

To create the atlas, the study team used a method called single-cell RNA
sequencing to identify gene expression programs over the course of five days, with
samples taken every two to 12 hours.

The resulting atlas follows nearly 490,000 cells continuously over 120 hours after
fertilization, with an average of 8,621 transcripts and 1,745 genes detected per cell.

The study team then sorted these data among known cell types and cell states
during development.

To highlight the atlas' utility, the team focused on the development of understudied
cells, including intestinal cells called BEST4+ cells, which are linked to
gastrointestinal diseases and cancer in people.

Little is known about how these cells develop because they are absent in other
common model organisms, such as mice.

By using the atlas, the team computationally predicted the full developmental
program of BEST4+ cells, including signals that initiate the cells' development and
transcription factors that carry out the process.

These findings can be evaluated in model organisms or clinical samples to better
understand the role of BEST4+ cells in human disease.

"Our atlas on early zebrafish development is an extremely thorough resource that
describes the expression program of hundreds of cell types across 62 developmental
stages," said senior author Jeffrey A. Farrell, Ph.D., an Earl Stadtman Investigator
and head of NICHD's Unit on Cell Specification and Differentiation.



"From this atlas, we made discoveries about understudied cells, including intestinal
cells involved in human diseases, smooth muscle that surrounds the intestine, and
cells that surround blood vessels. There are many more advances waiting to be
uncovered, and we look forward to seeing what the research community can do with
our open-source atlas."

The atlas is publicly accessible to the broader research community

at https://daniocell.nichd.nih.gov. In addition to browsing the data online through the
website, data may also be downloaded in additional formats for reanalysis. A
timelapse of early zebrafish development is available for viewing, as well as
microscopy images related to the study. To learn more about the NIH Zebrafish
Facility, visit the NIH Virtual Tour.
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