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Biogen lifts annual profit forecast as new treatments boost earnings | Reuters
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Boehringer drops obesity drug from Gubra partnership (fiercebiotech.com)
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Journey Medical Corporation Announces U.S. FDA Approval of Emrosi™ (Minocycline Hydrochloride

Extended Release Capsules, 40 mg) for the Treatment of Rosacea — BioSpace
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Acadia makes $100M profit from $150M pediatric voucher sale (fiercebiotech.com)
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Eisai dials back forecasts for Alzheimer's drug Legembi | pharmaphorum
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Daiichi Sankyo links up with Korea's Alteogen on subcutaneous Enhertu in $300M licensing deal |
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GSK becomes latest major pharma to exit BIO trade group
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Drug at centre of AbbVie's $8.7B deal for Cerevel fails in key schizophrenia studies
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The end of 23andMe’ s drug discovery dream
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23andMe cuts 40% of its workforce and discontinues therapeutics division | AP News
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AbbVie's Elahere gains EU approval in ovarian cancer
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Eisai officially winds down epilepsy programme
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Pfizer’ s Hympavzi receives European marketing approval to treat adults and adolescents with severe

haemophilia A or B without inhibitors
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Marty Makary named as Trump’s pick to 'course—correct’ FDA
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Out of the drug development game, 23andMe shares its genetic database with Mirador
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Gilead snaps up HIV jab from Barcelona—based research partner
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Sanofi opens $595M facility in Singapore to boost vaccine readiness
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News Release 6-Nov-2024

Chinese herbal medicine’s potential in
preventing dementia

Model mice given extracts and powders show restoration of cognitive and motor functions

Peer-Reviewed Publication

Osaka Metropolitan University
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These dried seeds of a type of jujube called Ziziphus jujuba Miller var. spinosa hold potential in
preventing dementia.

view more

Credit: Osaka Metropolitan University

Attempts to discover a breakthrough dementia drug might be drawing attention these days, but
traditional medicinal products can offer hints for preventive medicine.

A research group led by Specially Appointed Professor Takami Tomiyama of Osaka Metropolitan
University’s Graduate School of Medicine has found that administering the dried seeds of a type of
jujube called Ziziphus jujuba Miller var. spinosa, used as a medicinal herb in traditional Chinese
medicine, holds promise in restoring cognitive and motor function in model mice.

By administering hot water extracts of Zizyphi spinosi semen to model mice with Alzheimer’s
disease, frontotemporal dementia, Parkinson’s disease, and dementia with Lewy bodies, the team
found that cognitive and motor functions were restored.

Furthermore, when the seeds were simply crushed into powder and administered to the model
mice, the team discovered that the cognitive function of the model mice recovered to a level above
that of control mice. In addition, the powders apparently suppressed cellular aging in older mice and
improved their cognitive function to a similar level as younger mice.


https://www.eurekalert.org/multimedia/1047778
https://www.eurekalert.org/multimedia/1047778
https://www.eurekalert.org/multimedia/1047778
https://www.eurekalert.org/multimedia/1047778

Previously, members of the research team reported separately that the pathology of dementia in
model mice improved with cognitive and motor functions restored after using the Hawaiian herb
mamaki and the Chinese herb Acorus gramineus.

“The results of our research will hopefully make it possible to develop dementia prevention
products that middle-aged and elderly people can take at their own discretion,” Professor
Tomiyama suggested.

The findings are currently available as a reviewed preprint in eLife.
Hi#t#
About OMU

Established in Osaka as one of the largest public universities in Japan, Osaka Metropolitan
University is committed to shaping the future of society through “Convergence of Knowledge” and
the promotion of world-class research. For more research news,

visit https://www.omu.ac.jp/en/ and follow us on social media: X, Facebook, Instagram, LinkedIn.
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New study links liver-brain communication to
daily eating patterns

Disconnecting nerve connection corrects overeating and weight gain caused by a defective
“liver clock”


https://www.pennmedicine.org/news/news-releases/2024/november/new-study-links-liver-brain-communication-to-daily-eating-patterns

NOVEMBER o7, 2024

PHILADELPHIA— People who work the nightshift or odd hours and eat at irregular times are more
prone to weight gain and diabetes, likely due to eating patterns not timed with natural daylight and
when people typically eat. But is it possible to stave off the ill effects of eating at these “unusual”
times despite it not being biologically preferable? A new study from the Perelman School of
Medicine at the University of Pennsylvania says ‘yes’, and sheds light on how the body knows when
to eat. The study, published today in Science, explains how researchers discovered a connection
between the liver's internal clock and feeding centers in the brain.

The team'’s research showed that the liver sends signals to the brain via the vagus nerve, letting the
brain know if eating is happening at a time that follows the body’s circadian rhythm. These signals
can get disrupted from working unusual hours. The brain then overcompensates, leading to
overeating at the wrong times. "Both mice and humans normally eat at times when they are awake
and alert, and this circuit provides feedback from the liver to the central clock in the brain that
keeps the system running smoothly,” said the study’s senior author, Mitchell Lazar, MD, PhD, the
director of Penn Medicine’s Institute for Diabetes, Obesity, and Metabolism, and the Ware
Professor of Diabetes and Metabolic Diseases. “This feedback is through a nerve connection from
the liver to the brain".

Researchers specifically targeted genes called REV-ERBs in the liver cells of mice. REV-ERBs are
important proteins that help regulate the body's circadian rhythm. The body’s circadian rhythm is
an internal 24-hour cycle that regulates various activities including sleep-wake cycles, hormone
release, and eating habits. When these REV-ERB genes were turned off in mice -- making the liver
have a faulty clock -- eating patterns shifted dramatically, with more food consumed during less
active times.

The effects were reversible. Cutting the nerve connection in obese mice restored normal eating
patterns and reduced food intake. “This suggests that targeting this liver-brain communication
pathway could be a promising approach for weight management in individuals with disrupted
circadian rhythms,” said Lauren N. Woodie, PhD, a post-doctoral researcher in Lazar’s lab.

The research team suggests that targeting specific parts of the vagus nerve could help people who
work night shifts or experience jet lag by addressing overeating caused by disrupted body clocks.
“These findings open the door to future therapies that can target specific neural pathways to help
those struggling with metabolic disorders caused by irreqular eating schedules. Future research
should focus on what kind of chemical signals the liver sends to the vagus nerve, to help us
understand how the liver affects the brain and the body through this communication.”

The study was funded by the National Institutes of Diabetes, Digestive Diseases, and Metabolism,
the JPB Foundation, and the Cox Medical Research Institute.
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Penn Medicine is one of the world’s leading academic medical centers, dedicated to the related
missions of medical education, biomedical research, excellence in patient care, and community service.
The organization consists of the University of Pennsylvania Health System and Penn’s Raymond and
Ruth Perelman School of Medicine, founded in 1765 as the nation’s first medical school.

The Perelman School of Medicine is consistently among the nation's top recipients of funding from the
National Institutes of Health, with $550 million awarded in the 2022 fiscal year. Home to a proud
history of “firsts” in medicine, Penn Medicine teams have pioneered discoveries and innovations that
have shaped modern medicine, including recent breakthroughs such as CAR T cell therapy for cancer
and the mRNA technology used in COVID-19 vaccines.

The University of Pennsylvania Health System’s patient care facilities stretch from the Susquehanna
River in Pennsylvania to the New Jersey shore. These include the Hospital of the University of
Pennsylvania, Penn Presbyterian Medical Center, Chester County Hospital, Lancaster General Health,
Penn Medicine Princeton Health, and Pennsylvania Hospital—the nation’s first hospital, founded in
1751. Additional facilities and enterprises include Good Shepherd Penn Partners, Penn Medicine at
Home, Lancaster Behavioral Health Hospital, and Princeton House Behavioral Health, among others.

Penn Medicine is an $11.1 billion enterprise powered by more than 49,000 talented faculty and staff.
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Could a genetic flaw be the key to stopping
eople craving sugary treats?
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The work provides novel genetic insights into dietary preferences and opens the possibility of
targeting Sl to selectively reduce sucrose intake at the population level.


https://www.eurekalert.org/news-releases/1063968
https://www.eurekalert.org/releaseguidelines

The study was led by Dr. Peter Aldiss, now a group leader in the School of Medicine at the
University of Nottingham, alongside Assistant Professor Mette K Andersen, at the Novo Nordisk
Foundation Centre for Basic Metabolic Research in Copenhagen and Professor Mauro D’Amato at
CIC bioGUNE in Spain and LUM University in Italy. It also involves scientists internationally from
Copenhagen, Greenland, Italy and Spain as part of the ‘Sucrase-isomaltase working group’.

Dr Aldiss said: “Excess calories from sugar are an established contributor to obesity and type 2
diabetes. In the UK, we consume 9-12% of our dietary intake from free sugars, such as sucrose, with
79% of the population consuming up to three sugary snacks a day. At the same time, genetic
defects in sucrose digestion have been associated with irritable bowel syndrome, a common
functional disorder affecting up to 10% of the population.

“Now, our study suggests that genetic variation in our ability to digest dietary sucrose may impact
not only how much sucrose we eat, but how much we like sugary foods.”

The team of experts began by investigating the dietary behaviours in mice lacking the Sl gene.
Here, mice developed a rapid reduction in sucrose intake, and preference. This was confirmed in
two large population-based cohorts involving 6,000 individuals in Greenland and 134,766 in the UK
BioBank.

The team took a nutrigenetics approach to understand how genetic variation in the Sl gene impacts
sucrose intake and preference in humans. Strikingly, individuals with a complete inability to digest
dietary sucrose in Greenland consumed significantly less sucrose-rich foods whilst individuals with a
defective, partially functional Sl gene in the UK, liked sucrose-rich foods less.

“These findings suggest that genetic variation in our ability to digest dietary sucrose can influence
our intake, and preference, for sucrose-rich foods whilst opening up the possibility of targeting Sl to
selectively reduce sucrose intake at the population level,” says Dr Aldiss.

“In the future, understanding how defects in the Sl gene act to reduce the intake, and preference, of
dietary sucrose will facilitate the development of novel therapeutics to help curb population-wide
sucrose intake to improve digestive and metabolic health.”
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Behavioral analysis in mice: more precise
results despite fewer animals
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Mouse in a behavioural experiment conducted by the group led by ETH Professor Johannes
Bohacek.

view more
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There is one specific task that stress researchers who conduct animal experiments need to be
particularly skilled at. This also applies to researchers who want to improve the conditions in which
laboratory animals are kept. They need to be able to assess the wellbeing of their animals based on
behavioural observations, because unlike with humans, they cannot simply ask them how they are
feeling. Researchers from the group led by Johannes Bohacek, Professor at the Institute for
Neuroscience at ETH Zurich, have now developed a method that significantly advances their
analysis of mouse behaviour.

The process makes use of automated behavioural analysis through machine vision and artificial
intelligence. Mice are filmed and the video recordings are analysed automatically. While analysing
animal behaviour used to take many days of painstaking manual work — and still does in most
research laboratories today — world-leading laboratories have switched to efficient automated
behavioural analysis methods in recent years.

Statistical dilemma solved

One problem this causes is the mountains of data generated. The more data and measurements
available, and the more subtle the behavioural differences to be recognised, the greater the risk of
being misled by artefacts. For example, these may include an automated process classifying a
behaviour as relevant when it is not. Statistics presents the following simple solution to this
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dilemma — more animals need to be tested to cancel out artefacts and still obtain meaningful
results.

The ETH researchers’ new method now makes it possible to obtain meaningful results and
recognise subtle behavioural differences between the animals even with a smaller group, which
helps to reduce the number of animals in experiments and increase the meaningfulness of a single
animal experiment. It therefore supports the 3R efforts made by ETH Zurich and other research
institutions. The 3Rs stand for replace, reduce and refine, which means trying to replace animal
experiments with alternative methods or reduce them through improvements in technology or
experimental design.

Behavioural stability in focus

The ETH researchers’ method not only makes use of the many isolated, highly specific patterns of
the animals’ behaviour; it also focuses closely on the transitions from one behaviour to another.

Some of the typical patterns of behaviour in mice include standing up on their hind legs when
curious, staying close to the walls of the cage when cautious and exploring objects that are new to
them when feeling bold. Even a mouse standing still can be informative — the animal is either
particularly alert or uncertain.

The transitions between these patterns are meaningful — an animal that switches quickly and
frequently between certain patterns may be nervous, stressed or tense. By contrast, a relaxed or
confident animal often displays stable patterns of behaviour and switches between them less
abruptly. These transitions are complex. To simplify them, the method mathematically combines
them into a single, meaningful value, which render statistical analyses more robust.

Improved comparability

ETH Professor Bohacek is a neuroscientist and stress researcher. Among other topics, he is
investigating which processes in the brain determine whether an animal is better or worse at
dealing with stressful situations. “If we can use behavioural analyses to identify — or, even better,
predict —how well an individual can handle stress, we can examine the specific mechanisms in the
brain that play a role in this,” he says. Potential therapy options for certain human risk groups might
be derived from these analyses.

With the new method, the ETH team has already been able to find out how mice respond to stress
and certain medicines in animal experiments. Thanks to statistical wizardry, even subtle differences
between individual animals can be recognised. For example, the researchers have managed to show
that acute stress and chronic stress change the mice’s behaviour in different ways. These changes
are also linked to different mechanisms in the brain.

The new approach also increases the standardisation of tests, making it possible to better compare
the results of a range of experiments, even those conducted by different research groups.

Promoting animal welfare in research

“When we use artificial intelligence and machine learning for behavioural analysis, we are
contributing to more ethical and more efficient biomedical research,” says Bohacek. He and his
team have been addressing the topic of 3R research for several years now. They have established



the 3R Hub at ETH for this purpose. The Hub aims to have a positive influence on animal welfare in
biomedical research.

“The new method is the ETH 3R Hub’s first big success. And we're proud of it,” says Oliver Sturman,
Head of the Hub and co-author of this study. The 3R Hub now helps to make the new method
available to other researchers at ETH and beyond. “Analyses like ours are complex and require
extensive expertise,” explains Bohacek. “Introducing new 3R approaches is often a major hurdle for
many research laboratories.” This is precisely the idea behind the 3R Hub — enabling the spread of
these approaches through practical support to improve animal welfare.

Reference

von Ziegler LM, Roessler FK, Sturman O, Waag R, Privitera M, Duss SN, O’Connor EC, Bohacek J:
Analysis of behavioral flow resolves latent phenotypes. Nature Methods, 12. November 2024,
doi: 10.1038/541592-024-02500-6

Journal
Nature Methods
DOI

10.1038/541592-024-02500-6

Article Publication Date
14-Nov-2024

Disclaimer: AAAS and EurekAlert! are not responsible for the accuracy of news releases posted to
EurekAlert! by contributing institutions or for the use of any information through the EurekAlert
system.


https://doi.org/10.1038/s41592-024-02500-6
http://dx.doi.org/10.1038/s41592-024-02500-6

5. YTIOAME~ZBILDEBEMBEEBDFRHICHITT~
XFEXFHAVNRIBOEIZLIENT LEBBRI-HH

Hft:2024 £ 11 A 14 A
8 KER QI KF

BEZE . https://www.omu.ac.jp/info/research_news/entry—13770.html
BEHMd20BRIIEVWT. EFEEBROCTILIYNAI—RLEEOMEBHERED T
FEREBEDREBETT, TOMRICIE. FT . BIEDLBRIZTDFLRILTEDLILGELRES
AAWEBRMNODEENICETMISIENEETT . CNETIT, EAMBEARIZE T
EDFEE mRNA BNERSNTLAHMFIBREL. TEMRBOMBELEZHWO TSR (M
B) IFEBEINTEELz, LHL. mRNA HSFIERSN TAL ., ERFITHIE O D #aE
FHIRAVNRVBIZTOWTIE. ZOHFEHEENVTLEX TS mRNA DELITTRES D
[FTTIEBEWNIZEEHLLT . MEBICHESIFVNNVEDEIED TR SR EFELZEHBEINTULE
HATL,

KRAMRKEZREREEZMAEMNRELBEZOSH THEM. XS BEFEELOME
TIL—TIE. E#5 (6 7w Alt) ~ W5 (30 » AR DI XD . EhAk. (Do, B . BT
fifi. B, REOESMERBE %2 BLUMENA TR IR BREE S X3 OTOT4H—
L4 & FSURD)Th—LX5 ZRBFTTHLIZEY., BREDFEEICHEVNT —ER—
A “Mouse aging proteomic atlas"# &%, COT7FSRZAWNSZET, T EMERBICH L
TN DFEEZTEIVNVBEEORFBEREMITLIENTERIZEY . ZLOMBICH
WTHIRNA TR I ZRD A INENINEICK>TEML TSI EMNHIBALEL Iz, K
MERFLRIE. D FLRILOMBEILDIEREICEBR T HIIENATFTEET,
AFERER (L. EEZi7EE Nature Communications 122024 % 10 A 2 BIZA >S4
BEIhFEL,

B

X1 MEATRYOR B BESRPICEETSEMBEOREBRED .

X2 £fAES HBETOIVNNIEEZEAEEMOIL, 2HBE S ZHRMTTHLEREAORKRELE
ETES,

X3 MEATR)YORBBE S ABEOE NIV /RIBEEERENEELEL. TRUNDEV NNV BEELYE VR
BETHITTESLLSICLEY YT,

¥4 FOTH—L: 3V IYE (protein) & RIAZEKEKT S (ome) ZEDOELEENTOTH—4L
(proteome) TH D, TOTA—LBIFIZKYREMTEFTNDIV NNV EERENICBRITT LN TES,
¥5 FSURIYTb—L EGOMETHS DNA [E—E RNA [CEEESN THSTI/BICHIRSN -4, X
KEENBIONTHEEZE DIV INIEBLED, RNA IFEFICKDIEMD O . S5 (transcript) &, #4
KEEKT S (ome)ZAabHELEEENNSU XYY Th— L (transcriptome) TH B, FSU RO Th— LR
WICKYTRMIZEENS RNA ERBEIZRITT HIENTES,

MEEE—1—R/MDrYTR—=UIZRES

< > Age on the molecular level: showing changes t | EurekAlert!



https://www.omu.ac.jp/info/research_news/entry-13770.html
https://aging-proteomics.info/
https://www.eurekalert.org/news-releases/1064644

News Release 14-Nov-2024

Age on the molecular level: showing changes
throu roteins

Comprehensive analysis of quantitative changes in various proteins due to aging

Peer-Reviewed Publication

Osaka Metropolitan University

image:

Examining protein changes at the molecular level in mice.
view more
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With the worldwide population aging at an unprecedented rate, the prevention of age-related
diseases has become a prominent issue. It is important to comprehensively and quantitatively
evaluate the changes that aging causes at the molecular level in the body. By doing so, it may be
possible to pinpoint specific aging factors and suppress age-related diseases.
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Addressing this problem, previously conducted research established an atlas of changes in major
tissues from aging by determining the extent to which mRNA was produced within living cells.
However, there has not been an atlas of changes in proteins associated with aging.

To fill this gap in research, a team led by Lecturer Masaki Takasugi and Professor Naoko Ohtani at
Osaka Metropolitan University’s Graduate School of Medicine constructed a highly comprehensive
database called the Mouse Aging Proteomic Atlas. They did so by analyzing the proteomes and
transcriptomes of brain, artery, heart, kidney, liver, lung, skeletal muscle, and skin tissues of 6-, 15-,
24-, and 30-month-old mice, as well as extracellular matrix-enriched fractions of major tissues.
Through this, it became possible to analyze the characteristics of protein groups affected by aging
in major tissues and revealed proteins in the extracellular matrix that increased with age.

"By clarifying the changes in various tissues due to aging in detail with regard to the number of
proteins that are directly linked to gene function, we have dramatically improved our understanding
of the overall changes on the molecular level,” said Dr. Takasugi.

Professor Ohtani concluded, “The results of this research are expected to contribute to a better
understanding of the changes that occur with age.”

The findings were published in Nature Communications.
#Hit#
About OMU

Established in Osaka as one of the largest public universities in Japan, Osaka Metropolitan
University is committed to shaping the future of society through “Convergence of Knowledge” and
the promotion of world-class research. For more research news,
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Stress is a double-edged sword when it comes to memory: stressful or otherwise emotional events
are usually more memorable, but stress can also make it harder for us to retrieve memories. In
PTSD and generalized anxiety disorder, overgeneralizing aversive memories results in an inability to
discriminate between dangerous and safe stimuli. However, until now, it wasn't clear whether stress
played a role in memory generalization.

Now, neuroscientists report November 15 in the Cell Press journal Cell that acute stress prevents
mice from forming specific memories. Instead, the stressed mice formed generalized memories,
which are encoded by larger numbers of neurons.

“We are now beginning to really understand how stress impacts aversive memories, and | think
that's good news for everybody,” says memory researcher and co-senior author Sheena Josselyn of
The Hospital for Sick Children (SickKids) and the University of Toronto. “We were able to isolate the
synaptic mechanisms that drove this and also show that this same phenomenon can be
manipulated or blocked by using systemically available drugs.”

To test whether stress impacts memory specificity, the researchers trained mice to associate one
sound with stress, and another sound with no stress. Then, they tested the mice’s ability to react
appropriately to the different sounds.

Mice which had been placed in an acutely stressful, controlled experience exhibited defensive
behavior regardless of which sound was played to them, suggesting that the stressful experience
interfered with their ability to form specific memories. In contrast, control mice who had not been
subjected to stress exhibited defensive freezing only in response to original sound.

Because the stressed mice had elevated levels of corticosterone in their blood, the researchers next
tested whether corticosterone itself could impact memory formation. They showed that mice that
received corticosterone prior to training were also unable to form specific memories to the two
sounds, and that administering metyrapone, a chemical that inhibits glucocorticoid synthesis,
restored the ability of stressed mice to form specific memories.

Specific memories are encoded by groups of neurons called engrams. Most engrams involve only a
few neurons, but the researchers showed that the generalized engrams formed by stressed mice
were larger, because inhibitory interneurons—gatekeeping cells that usually keep engrams
exclusive—failed to do their job. This change, in turn, was driven by endocannabinoids that were
released in the amygdala in response to corticosterone.

“When we manipulated endocannabinoid receptors in just one particular cell type in one brain
region, it restored memory specificity and the size of the engram,” says stress researcher and co-
senior author Matthew Hill of the University of Calgary. “"This whole phenomenon is mediated by a
very discrete microcircuit in the amygdala, but you can do a systemic pharmacological manipulation
and still prevent it, which is very encouraging from the perspective of whether this could one day be
translated for therapeutic use in humans.”

In future, the researchers want to investigate whether stress also impacts the specificity of non-
aversive memories. They also plan to examine whether exogenous cannabinoids (e.g., cannabis)
would have a similar effect on memory specificity, which could have implications for PTSD
management.



“We only examined aversive threat memories, but it would be interesting to examine whether
stress similarly increases the generalization of a rewarding memories,” says memory researcher and
co-senior author Paul Frankland, also at SickKids and the University of Toronto.

“Given that this phenomenon involved the activation of endocannabinoid receptors, it would be
very interesting to see if a stoned animal shows a similar generalization response,” says Hill. “That's
one of the things that I'd be curious to quickly run as a follow up, because if it did, that would have
some interesting implications given that the whole conversation that exists right now around
cannabis and PTSD is very confusing.”

#it#

This research was supported by the Dutch Research Council, Niels Stensen Fellowship, ZonMw
Memorabel, Canadian Institutes of Health Research, Alzheimer Nederland, Toronto Cannabis and
Cannabinoid Research Consortium, and the Brain Canada Foundation.

Cell, Lesuis et al., “Stress disrupts engram ensembles in lateral amygdala to generalize threat
memory in mice” https://cell.com/cell/fulltext/S0092-8674(24)01216-9

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

Visit http://www.cell.com/cell. To receive Cell Press media alerts, contact press@cell.com.
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Researchers have discovered a mechanism behind the yo-yo effect: fat cells have a memory that is
based on epigenetics.

FULL STORY

Researchers at ETH Zurich have discovered a mechanism behind the yo-yo effect: fat cells have a
memory that is based on epigenetics.

Anyone who has ever tried to get rid of a few extra kilos knows the frustration: the weight drops
initially, only to be back within a matter of weeks -- the yo-yo effect has struck. Researchers at ETH
Zurich have now been able to show that this is all down to epigenetics.

Epigenetics is the part of genetics that's based not on the sequence of genetic building blocks but
on small yet characteristic chemical markers on these building blocks. The sequence of building
blocks has evolved over a long period of time; we all inherit them from our parents. Epigenetic
markers, on the other hand, are more dynamic: environmental factors, our eating habits and the
condition of our body -- such as obesity -- can change them over the course of the lifetime. But they
can remain stable for many years, sometimes decades, and during this time, they play a key role in
determining which genes are active in our cells and which are not. "Epigenetics tells a cell what kind
of cell it is and what it should do," says Laura Hinte, a doctoral student in the group led by Ferdinand
von Meyenn, Professor of Nutrition and Metabolic Epigenetics.

An epigenetic memory of obesity

The researchers led by the two and their colleague Daniel Castellano Castillo, a former postdoc in
von Meyenn's group, looked for the molecular causes of the yo-yo effect in mice. They analysed fat
cells from overweight mice and those that had shed their excess weight through dieting. Their
investigations revealed that obesity leads to characteristic epigenetic changes in the nucleus of fat
cells. What's special about these changes is that they remain even after a diet. "The fat cells
remember the overweight state and can return to this state more easily," von Meyenn says. The
scientists were able to show that mice with these epigenetic markers regained weight more quickly
when they again had access to a high-fat diet. "That means we've found a molecular basis for the
yo-yo effect."

They also found evidence for this mechanism in humans. The ETH Zurich researchers analysed fat
tissue biopsies from formerly overweight people who had undergone stomach reduction or gastric
bypass surgery. The tissue samples came from various studies carried out at Karolinska Institutet in
Stockholm and at hospitals in Leipzig, Dresden and Karlsruhe. In these samples, the researchers
analysed gene expression rather than epigenetic markers. However, the results are consistent with
those of the mice. The researchers report on their work in the latest issue of the journal Nature.

Prevention is the key

Something the researchers haven't investigated is how long fat cells can remember obesity. "Fat
cells are long-lived cells. On average, they live for ten years before our body replaces them with new
cells," Hinte says.



It's not currently possible to change the relevant epigenetic marks in the cell nucleus with drugs and
thus erase the epigenetic memory. "Maybe that's something we'll be able to do in the future," Hinte
says. "But for the time being, we have to live with this memory effect." Von Meyenn adds: "It's
precisely because of this memory effect that it's so important to avoid being overweight in the first
place. Because that's the simplest way to combat the yo-yo phenomenon." The researchers are
directing this message primarily at children and young people and their parents.

With their work, the ETH researchers have shown for the first time that fat cells possess an
epigenetic memory of obesity. However, they don't assume that fat cells are the only cells with such
a memory. "Other body cells might also play a part in the yo-yo effect," von Meyenn says. It's quite
conceivable that cells in the brain, blood vessels or other organs also remember obesity and
contribute to the effect. Whether this is actually the case is what the researchers want to find out
next.

Story Source:

Materials provided by ETH Zurich. Original written by Fabio Bergamin. Note: Content may be edited
for style and length.
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Scientists recreate mouse from gene older
than animal life

New research sheds light on evolutionary origins of stem cells with groundbreaking
experiment to create mouse using ancient genetic tools


https://www.eurekalert.org/news-releases/1065200
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The mouse on the left is a chimeric with dark eyes and patches of black fur, a result of stem cells derived from a
choanoflagellate Sox gene. The wildtype mouse on the right has red eyes and all white fur. The colour difference is
due to genetic markers used to distinguish the stem cells, not a direct effect of the gene itself.

view more

Credit: Gao Ya and Alvin Kin Shing Lee, with thanks to the Centre for Comparative Medicine Research (CCMR) for
their support.

Published in Nature Communications, an international team of researchers has achieved an
unprecedented milestone: the creation of mouse stem cells capable of generating a fully developed
mouse using genetic tools from a unicellular organism, with which we share a common ancestor
that predates animals. This breakthrough reshapes our understanding of the genetic origins of stem
cells, offering a new perspective on the evolutionary ties between animals and their ancient single-
celled relatives.

In an experiment that sounds like science fiction, Dr Alex de Mendoza of Queen Mary University of
London collaborated with researchers from The University of Hong Kong to use a gene found

in choanoflagellates, a single-celled organism related to animals, to create stem cells which they
then used to give rise to a living, breathing mouse. Choanoflagellates are the closest living relatives
of animals, and their genomes contain versions of the genes Sox and POU, known for driving
pluripotency — the cellular potential to develop into any cell type — within mammalian stem cells.
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This unexpected discovery challenges a longstanding belief that these genes evolved exclusively
within animals.

"By successfully creating a mouse using molecular tools derived from our single-celled relatives,
we're witnessing an extraordinary continuity of function across nearly a billion years of evolution,”
said Dr de Mendoza. "The study implies that key genes involved in stem cell formation might have
originated far earlier than the stem cells themselves, perhaps helping pave the way for the
multicellular life we see today."

The 2012 Nobel prize to Shinya Yamanaka demonstrated that it is possible to obtain stem cells from
“differentiated” cells just by expressing four factors, including a Sox (Sox2) and a POU (Octg) gene.
In this new research, through a set of experiments conducted in collaboration with Dr Ralf Jauch’s
lab in The University of Hong Kong / Centre for Translational Stem Cell Biology, the team
introduced choanoflagellate Sox genes into mouse cells, replacing the native Sox2 gene achieving
reprogramming towards the pluripotent stem cell state. To validate the efficacy of these
reprogrammed cells, they were injected into a developing mouse embryo. The resulting chimeric
mouse displayed physical traits from both the donor embryo and the lab induced stem cells, such as
black fur patches and dark eyes, confirming that these ancient genes played a crucial role in making
stem cells compatible with the animal’s development.

The study traces how early versions of Sox and POU proteins, which bind DNA and regulate other
genes, were used by unicellular ancestors for functions that would later become integral to stem cell
formation and animal development. "Choanoflagellates don't have stem cells, they're single-celled
organisms, but they have these genes, likely to control basic cellular processes that multicellular
animals probably later repurposed for building complex bodies,” explained Dr de Mendoza.

This novel insight emphasises the evolutionary versatility of genetic tools and offers a glimpse into
how early life forms might have harnessed similar mechanisms to drive cellular specialisation, long
before true multicellular organisms came into being, and into the importance of recycling in
evolution.

This discovery has implications beyond evolutionary biology, potentially informing new advances in
regenerative medicine. By deepening our understanding of how stem cell machinery evolved,
scientists may identify new ways to optimise stem cell therapies and improve cell reprogramming
techniques for treating diseases or repairing damaged tissue.

"Studying the ancient roots of these genetic tools lets us innovate with a clearer view of how
pluripotency mechanisms can be tweaked or optimised," Dr Jauch said, noting that advancements
could arise from experimenting with synthetic versions of these genes that might perform even
better than native animal genes in certain contexts.
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The emergence of Sox and POU transcription factors predates the origins of animal stem cells
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Cholesterol is not the only lipid involved in
trans fat-driven cardiovascular disease

Salk scientists trace fat processing in mice, finding specific dietary fats are incorporated
into sphingolipids to drive the development of atherosclerotic cardiovascular disease
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Compound lipid fluxes are depicted as rivers and waterfalls flowing down a human-shaped mountain, leading to
distinct pools including liver- and heart-shaped lakes. Different fatty acids flow down the mountain at their own
pace and thus drive distinct chronic or acute pathologies.
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LA JOLLA (November 14, 2024)—Excess cholesterol is known to form artery-clogging plaques that
can lead to stroke, arterial disease, heart attack, and more, making it the focus of many heart health
campaigns. Fortunately, this attention to cholesterol has prompted the development of
cholesterol-lowering drugs called statins and lifestyle interventions like dietary and exercise
regimens. But what if there’s more to the picture than just cholesterol?

New research from Salk Institute scientists describes how another class of lipids, called
sphingolipids, contributes to arterial plaques and atherosclerotic cardiovascular disease (ASCVD).
Using a longitudinal study of mice fed high-fat diets—with no additional cholesterol—the team
tracked how these fats flow through the body and found the progression of ASCVD induced by high
trans fats was fueled by the incorporation of trans fats into ceramides and other sphingolipids.
Knowing that sphingolipids promote atherosclerotic plaque formation reveals another side of
cardiovascular disease in addition to cholesterol.
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The findings, published in Cell Metabolism on November 14, 2024, open an entirely new avenue of
potential drug targets to address these diseases and adverse health events like stroke or heart
attacks.

“Fat is a major component of our diet, and eating trans fats is known to drive heart disease. We
used this phenomenon to understand the biological mechanisms putting us at risk,” says senior
author Christian Metallo, professor and holder of the Daniel and Martina Lewis Chair at Salk. “There
have been lots of studies investigating how trans fats drive cardiovascular risk, but it always comes
back to cholesterol—we wanted to take another look that omits cholesterol as a factor, and we
found an enzyme and pathway relevant to cardiovascular disease that we can potentially target
therapeutically.”

When dietary fats enter the body through the foods we eat, they must be sorted and processed into
compounds called lipids, such as triglycerides, phospholipids, cholesterol, or sphingolipids.
Lipoproteins—like the familiar HDL, LDL, and VLDL—are used to transport these lipids through the
blood.

Sphingolipids have become useful biomarkers for diseases like ASCVD, non-alcoholic fatty liver
disease, obesity, diabetes, peripheral neuropathy, and neurodegeneration. However, it is unclear
exactly how the incorporation of different dietary fats into sphingolipids leads to the development
of ASCVD.

In particular, the researchers were curious to ask how the processing of trans fats into sphingolipids
may be creating atherosclerotic plaques. They wondered, could sphingolipids created in the liver
influence the secretion of lipoproteins like VLDL into the bloodstream that, in excess, cause arterial
blockages?

The fate of dietary fat is often determined by the protein that metabolizes it, explains Metallo, so it
was important for the Salk team to first explore the metabolic landscape that creates sphingolipids
in the first place. They started their survey with a protein called SPT, which acts as a floodgate to
regulate the synthesis of sphingolipids from fat molecules and amino acids (other cellular building
blocks) like serine.

The team suspected that trans fats were being incorporated into sphingolipids by SPT, which, in
turn, would promote the excess lipoprotein secretion into the bloodstream that causes ASCVD.

To test their theory, they compared the processing of two different fats, cis fats and trans fats. The
difference between these two comes down to the placement of a hydrogen atom; cis fats, found in
natural foods like fish or walnuts, have a kink in their structure caused by two side-by-side hydrogen
atoms, whereas trans fats, found in processed foods like margarine or anything fried, have a
straight-chain structure caused by two opposing hydrogen atoms. Importantly, the kink in cis fats
means they cannot be tightly packed—a positive feature for avoiding impenetrable clogs.

The researchers combined mouse model dietary manipulation with metabolic tracing,
pharmacological interventions, and physiological analyses to answer their question—what is the
link between trans fats, sphingolipids, and ASCVD?

"We found the incorporation of trans fats through SPT increased lipoprotein secretion from the
liver, which then promoted the formation of atherosclerotic plaques,” says first author Jivani
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Gengatharan, a postdoctoral researcher in Metallo’s lab. "This highlights sphingolipid metabolism
as a key node in the progression of cardiovascular disease driven by specific dietary fats.”

Starting with cells in Petri dishes, the team looked at whether trans or cis fats were preferentially
metabolized by SPT—and it turns out that SPT preferred trans fats. Furthermore, SPT’s bias for
trans fats was causing downstream sphingolipid secretion that could go on to cause plaque
formation.

Then, they moved from Petri dishes to mice, and Gengatharan designed otherwise identical diets
containing either high trans or high cis fats but little cholesterol, feeding them to mice for 16 weeks.
In the end, they saw mice consuming a high trans fat diet were producing trans fat-derived
sphingolipids that promoted the secretion of VLDL from the liver into the bloodstream. This, in
turn, accelerated the buildup of atherosclerotic plaques and the development of fatty livers and
insulin dysregulation. High cis fat diet mice, on the other hand, experienced shorter-term, less
harmful effects like weight gain.

To probe these effects further, they inhibited SPT to see whether they could limit negative trans fat
effects in mice, finding that reducing SPT activity did decrease trans fat-induced atherosclerosis.
According to Metallo, these findings make this sphingolipid synthesis pathway through SPT a
critical target for ASCVD therapeutics moving forward.

“As we get a better grasp on identifying and measuring these diverse circulating molecules in our
bodies and how they’re metabolized, we could make huge strides in personalizing medicine
accordingly,” says Metallo. “For now, | recommend everything in moderation—we all have our own
diets and genetics and predispositions. As we explore and understand those factors, we can
improve our knowledge and expand treatment options in the future.”

One particular SPT subunit stood out to the researchers as the subject of future research, since the
team suspects it is responsible for selectively spitting dangerous lipids out of the liver. With the
spotlight on SPT, the team hopes to see new non-statin drug development plans for managing and
preventing cardiovascular disease.

Despite the World Health Organization (WHO) announcing a plan to eliminate trans fats from food
supplies by the end of 2023, nearly 4 billion people remain at risk in 2024 due to countries not
abiding by WHO's best practices. The team hopes their work can make a difference in the lives of
individuals still at risk.

Other authors include Zoya Chih, Maureen Ruchhoeft, and Ethan Ashley of Salk; Michal Handzlik
and Courtney Green of Salk and UC San Diego; Patrick Secrest and Philip Gordts of UC San Diego;
and Martina Wallace of University College Dublin.
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About the Salk Institute for Biological Studies:

Unlocking the secrets of life itself is the driving force behind the Salk Institute. Our team of world-
class, award-winning scientists pushes the boundaries of knowledge in areas such as neuroscience,
cancer research, aging, immunobiology, plant biology, computational biology, and more. Founded
by Jonas Salk, developer of the first safe and effective polio vaccine, the Institute is an independent,



nonprofit research organization and architectural landmark: small by choice, intimate by nature,
and fearless in the face of any challenge. Learn more at www.salk.edu.
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