


SHOEXREE=-1—X/{th

2/1

2/1

2/1

2/2

2/2

2/2

2/5

2/5

2/6
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Biogen drops Alzheimer's drug Aduhelm, ending a 17-year chapter (msn.com)

GSK D RSV T HOF> Arexvy BNEFZTHID 4 MNATI10{ERILDOFTY LIF

GSK’s RSV Vaccine Is a Blockbuster After Just 4 Months. The Stock Is Up. (msn.com)
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With $25B in sales, Merc's Keytruda, set to be top-selling drug (fiercepharma.com)
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For $100M, BridgeBio partners with Kyowa Kirin on infigratinib (fiercepharma.com)
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Vicore and Nippon Shinyaku Enter into an Exclusive License Agreement to Develop and
Commercialize C21 in Japan | BioSpace
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FDA Approves Takeda's Eohilia As First Oral Treatment For Inflammed Esophaqus
(msn.com)
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Shattuck Labs Enters into Strategic Collaboration and License Agreement with Ono
Pharmaceutical to Generate Bifunctional Fusion Proteins for the Treatment of Autoimmune
and Inflammatory Diseases | BioSpace
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Japan First in the World to Approve Dupixent® (dupilumab) (globenewswire.com)
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European Commission Approves Pfizer's VELSIPITY® for Patients with Moderately to
Severely Active Ulcerative Colitis | Business Wire
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Datopotamab deruxtecan Biologics License Application accepted in the US for patients with
previously treated advanced nonsquamous non-small cell lung cancer | Business Wire

AbbVie @ COO @) Robert Michael EEAY 7 AIZ CEO IZEi{ET S

AbbVie Announces Appointment of Robert A. Michael as Chief Executive Officer
(prnewswire.com)
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GSK, Vir end flu drug alliance, removing key piece of $345M pact (fiercebiotech.com)
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Baseimmune Raises $11.3M in Series A funding to Develop Better Vaccines Faster |
BioSpace
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Vivani shares skyrocket as implant reduces weight in mice | Reuters
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Summary:

The composition of microbiota found in the gut influences how susceptible mice are
to respiratory virus infections and the severity of these infections.



https://www.sciencedaily.com/releases/2024/01/240130133532.htm

FULL STORY

The composition of microbiota found in the gut influences how
susceptible mice are to respiratory virus infections and the severity
of these infections, according to researchers from the Center for
Translational Antiviral Research in the Institute for Biomedical
Sciences at Georgia State University.

The findings, published in the journal Cell Host & Microbe, report that segmented
filamentous bacteria, a bacterial species found in the intestines, protected mice
against influenza virus infection when these bacteria were either naturally acquired
or administered.

This protection against infection also applied to respiratory syncytial virus (RSV) and
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), the virus that
causes COVID-19. To maintain this protection, the study noted that segmented
filamentous bacteria required immune cells in the lungs called basally resident
alveolar macrophages.

In this study, the researchers investigated how differences in specific microbial
species can impact outcomes of respiratory virus infections and how they might do
so, which hasn't been well defined previously.

They studied mice with discrete microbiome differences and mice differing in only the
presence or absence of segmented filamentous bacteria.

Viral titers in the lung were measured several days after infection and varied
significantly depending on the nature of the microbiome of the different animal
groups.

"These findings uncover complex interactions that mechanistically link the intestinal
microbiota with the functionality of basally resident alveolar macrophages and
severity of respiratory virus infection,” said Dr. Andrew Gewirtz, co-senior author of
the study and Regents' Professor in the Institute for Biomedical Sciences at Georgia
State.

The study found that in segmented filamentous bacteria-negative mice, basally
resident alveolar macrophages were quickly depleted as respiratory virus infection
progressed.

However, in segmented filamentous bacteria-colonized mice, basally resident
alveolar macrophages were altered to resist influenza virus infection depletion and
inflammatory signaling.

The basally resident alveolar macrophages disabled influenza virus, in large part by
activating a component of the immune system referred to as the complement system.

"We find it remarkable that the presence of a single common commensal bacterial
species, amidst the thousands of different microbial species that inhabit the mouse
gut, had such strong impacts in respiratory virus infection models and that such
impacts were largely attributable to reprogramming of basally resident alveolar



macrophages," said Dr. Richard Plemper, co-senior author of the study, Regents'
Professor and director of the Center for Translational Antiviral Research at Georgia
State.

"If applicable to human infections, these findings will have major implications for the
future risk assessment of a patient to advance to severe disease."

"We find it highly unlikely that segmented filamentous bacteria is the only gut
microbe capable of impacting the phenotype of alveolar macrophages, and
consequently, proneness to respiratory virus infection,” Gewirtz said.

"Rather, we hypothesize that gut microbiota composition broadly influences
proneness to respiratory virus infection. Microbiota mediated programming of basally
resident alveolar macrophages may not only influence the severity of acute
respiratory virus infection, but may also be a long-term post-respiratory virus
infection health determinant.”

The study's primary authors were virologist Carolin M. Lieber from the Center for
Translational Antiviral Research and immunologist Vu L. Ngo from the Institute for
Biomedical Sciences at Georgia State.

Other contributing authors were Hae-ji Kang and Michal Kuczma of the Institute for
Biomedical Sciences at Georgia State and Kaori Sakamoto of the University of
Georgia.

The study is funded by the National Institutes of Health's National Institute of Allergy
and Infectious Diseases.

Story Source:

Materials provided by Georgia State University. Note: Content may be edited for
style and length.

Journal Reference:

1. Vu L. Ngo, Carolin M. Lieber, Hae-ji Kang, Kaori Sakamoto, Michal Kuczma, Richard
K. Plemper, Andrew T. Gewirtz. Intestinal microbiota programming of alveolar
macrophages influences severity of respiratory viral infection. Cell Host &
Microbe, 2024; DOI: 10.1016/j.chom.2024.01.002
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Disrupted cellular function behind type 2
diabetes in obesity
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Disrupted function of “cleaning cells” in the body may help to explain why some
people with obesity develop type 2 diabetes, while others do not. A study from the
University of Gothenburg describes this newly discovered mechanism.

It is well known that obesity increases the risk of insulin resistance and type 2 diabetes. It is
also well known that some people who gain weight suffer from the disease and others do
not. The reasons for these differences are not clear, but they are related to the function of
the adipose tissue rather than the amount of body fat.

The current study, published in the journal PNAS, is mainly based on experiments in mice,
but the research indicates that the newly discovered mechanism also applies to humans.

Weight gain increases the breakdown of the structural protein collagen to make room for
the growing fat cells within adipose tissue. Collagen is a natural building block in the body
that provides strength to cartilage, muscles, and skin.

The breakdown of collagen is handled by macrophages, a type of white blood cell that is
part of the immune system. Macrophages are involved in the destruction of invading
bacteria, but they also engulf and digest damaged cells and debris such as degraded

collagen in adipose tissue during weight gain.

The macrophage function is impaired in obesity
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The collagen is fragmented by enzymatic degradation outside the fat cells, and the collagen
fragments are then engulfed by macrophages for complete degradation. What this study
shows and describes is how highly regulated this uptake of collagen fragments is.

And it is fast when it works properly. However, this function of macrophages was found to
be deactivated in obesity and insulin resistance, leading to the accumulation of collagen
fragments in adipose tissue.

While this has not been considered a problem until now, the study shows that collagen
fragments are not just debris, but actively influence various cellular processes such as
inflammation and cell division.

The process thus goes from maintaining normal adipose tissue function during weight gain,
to becoming pathogenic in some cases. When samples of human macrophages were
exposed to diabetes-like conditions, they also lost their ability to “clean up” collagen.

Identification and prevention

The study was carried out by a research team at the Sahlgrenska Academy, University of
Gothenburg, led by Ingrid Wernstedt Asterholm, Professor in Physiology.

“When adipose tissue grows, macrophages help the remodel the tissue in a controlled way.
Exactly why this mechanism is sometimes deactivated is difficult to say, but perhaps it
happens when there is at a certain, genetically determined, degree of adiposity” she says.

“It is our hope that these results ultimately lead to new strategies for preventing or treating
type 2 diabetes. It is also conceivable that certain collagen fragments could serve as
measurable biological markers, for example to identify individuals at higher risk of
developing type 2 diabetes.”
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Study finds new treatment to reverse
inflammation and arterial blockages in
rheumatoid arthritis
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Researchers from Queen Mary University of London have found that the molecule RvT4
enhances the body’s natural defenses against atherosclerosis (hardening of the arteries)
in patients with rheumatoid arthritis.

Studies in mice undertaken by researchers from Queen Mary University of London’s
William Harvey Research Institute and Center for Inflammation and Therapeutic
Innovation show that increasing levels of the RvT4 molecule in the body improves the
ability of the body’s own defense mechanisms (macrophages) to reduce local inflammation
and remove blockages in blood vessels. This breakthrough in understanding the processes
involved could lead to better treatments for people who have rheumatoid arthritis (RA),
and who are at higher risk of developing cardiovascular disease.

Rheumatoid arthritis (RA) is the most common form of inflammatory arthritis in the UK
and affects around 1% of the population. Approximately 10,000 people receive a diagnosis
of RA every year. Alongside the more widely—known symptoms of joint inflammation,
people with the condition are also twice as likely as others to develop blood vessel
disease. This can lead to serious complications and an increased risk of premature death.

One type of blood vessel disease seen in people with RA is atherosclerosis, which is
caused by a build—up of fatty material called 'plaque’ along the artery walls. This build—up
causes the arteries to harden and narrow, making it more difficult to circulate blood
around the body. These blockages can also break free, causing heart attacks and strokes.
Understanding the reasons why RA patients are at increased risk of these cardiovascular
problems is critical in developing better treatments for this group and others.


https://medicalxpress.com/tags/macrophages/
https://medicalxpress.com/tags/cardiovascular+disease/

To gain a better understanding of the causes of blood vessel disease in patients with RA,
researchers explored the role of a group of molecules called 13-series resolvins (RvTs).

In experimental arthritis the levels of one of these molecules, RvT4, are markedly reduced,
a phenomenon that associates with a higher degree of blood vessel disease. This study
was designed to explore why this might be the case.

Published in Nature Communications, the study found that treating arthritic mice with
RvT4 reduced blood vessel inflammation by re—programming macrophages—a group of
white blood cells that accumulate in the diseased vessels—to release stored lipids.

Researchers observed that these lipids were preventing the macrophage from carrying
out their usual work of clearing dead cells and reducing localized inflammation in blood
vessels. Once freed of their lipid burden, the macrophages were able to move and work
much more effectively to reduce the causes of atherosclerosis. The observation that
RvT4 restores protective macrophage biological activities is an exciting finding.

RA patients also often present with metabolic dysfunction and this is thought to
exacerbate vascular disease. The study found that administration of RvT4 to mice
engineered to develop characteristics of metabolic dysfunction, advanced atherosclerosis,
and arthritis led to an overall decrease in lipoprotein—associated cholesterol in plasma and
an increase in the ratio of HDL—associated cholesterol to total cholesterol.

Jesmond Dalli, Professor in Molecular Pharmacology and Lipid Mediator Unit Director at
the William Harvey Institute, Queen Mary University of London, said, “The study is
important because it identifies for the first time the loss of RvT4 production as a
potential new cause of blood vessel inflammation in the context of arthritis, offering a
mechanistic explanation on the cause of this important disease in RA patients. It also
showed that RvT4 restores the biological activities of lipid loaded macrophages by
promoting lipid breakdown and efflux from the cells, an observation that can guide the
development of new treatments to limit the incidence and/or severity of cardiovascular
disease in patients with RA.”

Victoria King, Director of Funding and Impact at Barts Charity said, “This exciting new
discovery helps to explain why certain patients with rheumatoid arthritis are more likely

to develop blood vessel disease. This could pave the way for the development of new
treatments for these patients to help them live longer and healthier lives.”

Dysregulation of macrophage biological responses by lipid accumulation is also involved in
the onset and development of many other conditions, including obesity. Medicines derived
from RvT4 or RvT4-based compounds may therefore be useful to limit inflammation and
promote the release of accumulated lipids out of macrophages in patients with a number
of other medical conditions.

More information: Resolvin T4 enhances macrophage cholesterol efflux to reduce
vascular disease, Nature Communications (2024). DOI: 10.1038/s41467-024-44868—1
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Female lab mice behave very differently when
placed outdoors

Date:


https://www.sciencedaily.com/releases/2024/02/240214122606.htm

February 14, 2024
Source:

Cornell University
Summary:

A new study has examined social behavior of lab mice in large outdoor enclosures.

FULL STORY

A new Cornell University study is the first to examine social
behavior of lab mice in large outdoor enclosures.

The research, published in the journal BMC Biology, took lab mice and placed them
in large outdoor enclosures.

The researchers found that male behavior was essentially the same as genetically
wild mice, but females displayed radically different behaviors.

"Given how much of biomedical research is carried out on a single strain of lab mice,
it is critical that we understand them as organisms," said senior author Michael
Sheehan, associate professor of neurobiology and behavior.

"The findings have broad implications for all biomedical studies using lab mice but
especially those that use mice as a model of social behavior,"” Sheehan said.

At the same time, the study's insights don't necessarily invalidate previous research,
he said.

In the study, the researchers compared the most studied lab mouse strain --
genetically uniform C57BL/6J -- against house mice whose ancestors were caught in
upstate New York and have been outbred so every individual is genetically distinct.

In each replicate trial, 10 male and 10 female C57 mice were placed in 5,000-
square-foot enclosures for a 10-day trial and were compared to control trials with
genetically wild mice.

After collecting 9 million data points, the researchers found that male C57 mice and
wild mice behaved similarly to each other when placed outdoors.

In the lab, mice are housed with other mice in shoe box-sized cages.
When space is limited, they create a hierarchy where a dominant male rules the area.
But when placed outdoors, males will establish their own territories.

"Which is exactly what people have reported from wild mouse populations: When
you give them space, a fundamental feature of their social structure is that they will
make territories -- a behavior that we simply can't study in the lab,” Sheehan said.



Much like males, when wild females have plenty of space, they avoid each other as
they compete for food or nesting resources.

They differ from males in that sometimes multiple females will share a space
together, and when they do, it is with sisters.

The lab females in spacious enclosures, on the other hand, often go everywhere,
every night.

"The lab females also don't show any preferential interactions with their sisters, they
essentially interact randomly with every other female,"” Sheehan said.

Since all the lab mice are genetically identical, it is hard to know whether the
behavioral differences between wild and lab mice occur because it is harder for
individual lab mice to tell each other apart or if there is a more fundamental
difference to their social structures, Sheehan said.

The study also revealed that when left to themselves with plenty of space, the mice
choose to spend more than half their time alone.

In the lab, mice spend their entire lives in small cages with up to four other mice.

The findings could have relevance on studies that examine social isolation as a
predictor of health, Sheehan said.

The researchers also found that these results were highly repeatable between trials.

Despite all the complexity of social interactions in large groups, given the same initial
starting conditions the two genotypes reliably produced different social structures.

"It opens the door to experimentally manipulate the demographic or genetic
composition of free-living populations to ask questions about how realistic natural
social environments affect health, fithess and life outcomes for individuals,"” Sheehan
said.

The study was funded by the U.S. Department of Agriculture and the National
Institutes of Health.

Story Source:

Materials provided by Cornell University. Original written by Krishna Ramanujan,
courtesy of the Cornell Chronicle. Note: Content may be edited for style and length.

Journal Reference:

1. Caleb C. Vogt, Matthew N. Zipple, Daniel D. Sprockett, Caitlin H. Miller, Summer X.
Hardy, Matthew K. Arthur, Adam M. Greenstein, Melanie S. Colvin, Lucie M. Michel,
Andrew H. Moeller, Michael J. Sheehan. Female behavior drives the formation of
distinct social structures in C57BL/6J versus wild-derived outbred mice in field
enclosures. BMC Biology, 2024; 22 (1) DOI: 10.1186/s12915-024-01809-0
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Fasting-like diet lowers risk factors for
disease, reduces biological age in humans

Date:

February 20, 2024
Source:

University of Southern California
Summary:

Cycles of a diet that mimics fasting can reduce signs of immune system aging, as
well as insulin resistance and liver fat in humans, resulting in a lower biological age,
according to a new study.

FULL STORY


https://www.sciencedaily.com/releases/2024/02/240220144536.htm
https://www.sciencedaily.com/releases/2024/02/240220144536.htm

Cycles of a diet that mimics fasting can reduce signs of immune
system aging, as well as insulin resistance and liver fat in humans,
resulting in a lower biological age, according to a new USC Leonard
Davis School of Gerontology-led study.

The study, which appears in Nature Communications on Feb. 20, adds to the body of
evidence supporting the beneficial effects of the fasting-mimicking diet (FMD).

The FMD is a five-day diet high in unsaturated fats and low in overall calories,
protein, and carbohydrates and is designed to mimic the effects of a water-only fast
while still providing necessary nutrients and making it much easier for people to
complete the fast.

The diet was developed by the laboratory of USC Leonard Davis School Professor
Valter Longo, the senior author of the new study.

"This is the first study to show that a food-based intervention that does not require
chronic dietary or other lifestyle changes can make people biologically younger,
based on both changes in risk factors for aging and disease and on a validated
method developed by the Levine group to assess biological age," Longo said.

Previous research led by Longo has indicated that brief, periodic FMD cycles are
associated with a range of beneficial effects.

They can:

¢ Promote stem cell regeneration
e Lessen chemotherapy side effects
e Reduce the signs of dementia in mice

In addition, the FMD cycles can lower the risk factors for cancer, diabetes, heart
disease and other age-related diseases in humans.

The Longo lab also had previously shown that one or two cycles of the FMD for five
days a month increased the healthspan and lifespan of mice on either a normal or
Western diet, but the effects of the FMD on aging and biological age, liver fat, and
immune system aging in humans were unknown until now.

Lower disease risks & more youthful cells

The study analyzed the diet's effects in two clinical trial populations, each with men
and women between the ages of 18 and 70. Patients who were randomized to the
fasting-mimicking diet underwent 3-4 monthly cycles, adhering to the FMD for 5 days,
then ate a normal diet for 25 days.

The FMD is comprised of plant-based soups, energy bars, energy drinks, chip
shacks, and tea portioned out for 5 days as well as a supplement providing high
levels of minerals, vitamins, and essential fatty acids.

Patients in the control groups were instructed to eat either a normal or
Mediterranean-style diet.



An analysis of blood samples from trial participants showed that patients in the FMD
group had lower diabetes risk factors, including less insulin resistance and lower
HbALc results.

Magnetic resonance imaging also revealed a decrease in abdominal fat as well as
fat within the liver, improvements associated with a reduced risk of metabolic
syndrome.

In addition, the FMD cycles appeared to increase the lymphoid-to-myeloid ratio -- an
indicator of a more youthful immune system.

Further statistical analysis of the results from both clinical studies showed that FMD
participants had reduced their biological age -- a measure of how well one's cells and
tissues are functioning, as opposed to chronological age -- by 2.5 years on average.

"This study shows for the first time evidence for biological age reduction from two
different clinical trials, accompanied by evidence of rejuvenation of metabolic and
immune function," Longo said.

The study, conducted by first authors Sebastian Brandhorst, USC Leonard Davis
research associate professor, and Morgan E. Levine, founding principal investigator
of Altos Labs and USC Leonard Davis PhD alumna, lends more support to the
FMD's potential as a short-term periodic, achievable dietary intervention that can
help people lessen their disease risk and improve their health without extensive
lifestyle changes, Longo said.

"Although many doctors are already recommending the FMD in the United States
and Europe, these findings should encourage many more healthcare professionals
to recommend FMD cycles to patients with higher than desired levels of disease risk
factors as well as to the general population that may be interested in increased
function and younger age," Longo said.

Story Source:

Materials provided by University of Southern California. Original written by Beth
Newcomb. Note: Content may be edited for style and length.

Journal Reference:

1. Sebastian Brandhorst, Morgan E. Levine, Min Wei, Mahshid Shelehchi, Todd E.
Morgan, Krishna S. Nayak, Tanya Dorff, Kurt Hong, Eileen M. Crimmins, Pinchas
Cohen, Valter D. Longo. Fasting-mimicking diet causes hepatic and blood
markers changes indicating reduced biological age and disease risk. Nature
Communications, 2024; 15 (1) DOI: 10.1038/s41467-024-45260-9
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Mice study suggests metabolic diseases may
be driven by gut microbiome, loss of ovarian
hormones
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The gut microbiome interacts with the loss of female sex hormones to exacerbate
metabolic disease, including weight gain, fat in the liver and the expression of genes linked
with inflammation, researchers found in a new rodent study.

The findings, published in the journal Gut Microbes, may shed light on why women are at
significantly greater risk of metabolic diseases such as obesity and type 2 diabetes after
menopause, when ovarian production of female sex hormones diminishes.

“Collectively, the findings demonstrate that removal of the ovaries and female hormones
led to increased permeability and inflammation of the gut and metabolic organs, and the
high—fat diet exacerbated these conditions,” said Kelly S. Swanson, the director of the
Division of Nutritional Sciences and the Kraft Heinz Endowed Professor in Human
Nutrition at the University of Illinois Urbana—Champaign who is a corresponding author of
the paper. “The results indicated that the gut microbiome responds to changes in female
hormones and worsens metabolic dysfunction.”
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“This is the first time it has been shown that the response of microbiome to the loss of
ovarian hormone production can increase metabolic dysfunction,” said first author Tzu—
Wen L. Cross, a professor of nutrition science and the director of the Gnotobiotic Animal
Facility at Purdue University. Cross was a doctoral student at the U. of I. when she began
the research.

“The gut microbiome is sensitive to sex hormone changes and can further impact the risk
of disease development,” she added.

Cross said early microbiome research, beginning around 2005, looked at how the
microbiome contributes to obesity development, but most of those studies focused on
males.

“Metabolic dysfunction that is driven by the loss of ovarian—function in menopausal
women—and how much the gut microbiome contributes to that— has not been studied.
The etiology is clearly very complex, but those gut—microbiome related factors are
certainly components that we speculated play a role,” she said.

The scientists created diet—induced obesity in female mice and simulated the loss of
female sex hormones by removing the ovaries in half of the population to examine any
metabolic and inflammatory changes, including those to enzymes in the gut. The diets for
both groups of mice were identical except for the proportion of fat, which constituted 60%
or 10% of calories for those in the high—fat and low—fat groups, respectively.

In the second leg of the study, fecal samples were harvested from mice with or without
ovaries and implanted in germ—free mice to study the impact on weight gain and metabolic
and inflammatory activity in the gut, liver and fat tissue.

“The mice that were recipients of the gut microbiome of ovariectomized mice gained
more weight and fat mass, and they had greater expression of genes in the liver
associated with inflammation, obesity, type 2 diabetes, fatty liver disease and

atherosclerosis compared with those in the control group,” Swanson said.

In assessing the severity of fatty tissue and triglyceride concentrations in the liver, the
scientists found that the triglyceride levels were significantly higher and fatty deposits in

the liver and groin were greater in the mice that consumed the high—fat diet compared
with all other treatment groups, according to the study.

Those on the high—fat diet and those without ovaries had significantly larger fat cells,
which are associated with cell death and the infiltration of macrophages—a type of white
blood cell that destroys dead cells and microorganisms and secretes pro—inflammatory
proteins. Along with elevated expression of the genes associated with inflammation and
macrophage markers, these mice had lower expression of genes that are involved with
glucose and lipid metabolism.
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In the donor mice without ovaries that consumed the low—-fat diet, the scientists found
increased levels of beta—glucuronidase, an enzyme produced by the colon and some
intestinal bacteria that breaks down and recycles steroidal metabolites such as estrogen
and various toxins, including carcinogens.

The scientists also examined the expression of genes coding for tight—junction proteins,
which affect cell membranes’ permeability. They found that the mice without ovaries and
those fed the high—fat diet had lower levels of these proteins in the liver and colon, which
suggested their gut barriers were more permeable, compromised by either their diet or
the absence of female hormones.

In the livers of the recipient mice that received transplants from donors without ovaries,
the scientists found elevated expression levels of the gene for arginase—1, which plays a
critical role in the elimination of nitrogenous waste. High levels of this protein have been
associated with cardiovascular problems such as hypertension and atherosclerosis,
according to the study.

More information: Tzu—Wen L. Cross et al, Gut microbiome responds to alteration in
female sex hormone status and exacerbates metabolic dysfunction, Gut
Microbes (2023). DOI: 10.1080/19490976.2023.2295429
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GKA improves glucose tolerance and induces hepatic lipid accumulation in mice with diet-
induced obesity
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NEWS RELEASE 26-FEB-2024

|Obesit_y disrupts normal liver function in mice

Comparison of mice at feeding and fasting shows biological regulation is reversed due to
obesity

Peer-Reviewed Publication
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AN ILLUSTRATION OF THE RESULTS OF THE TRANS-OMIC ANALYSIS. ALLOSTERIC REGULATION, WHICH
CONTROLS METABOLISM, DECREASED IN TYPICAL MICE DURING FEEDING (THIN BLUE ARROW, LEFT)
AND INCREASED DURING FASTING (THICK BLUE ARROW), BUT IN OBESE (OB/0B) MICE THE REVERSE
OCCURRED (THICK AND THIN RED ARROWS). ENZYME EXPRESSION DID NOT CHANGE.

view more

Your liver plays a vital role in your metabolism, the biological process which converts food
into energy. We know that being overweight can negatively affect metabolic activity, but not
exactly how. To better understand this, researchers compared the livers of mice which were
a typical weight with mice which were obese. They were surprised to find that biological
regulation of metabolic activity, after a period of feasting and fasting, was reversed between
them. In typical mice, allosteric regulation (the process which controls metabolism) was
inhibited during feeding and activated when fasting. However, in obese mice, allosteric
regulation increased during feeding and decreased when fasting. Investigating the reasons
behind this reversed biological behavior could help health professionals understand how
obesity affects the body and the development of disease.

The World Obesity Federation (WOF) estimates that by 2035, over 4 billion people will be
overweight or living with obesity. This may lead to a rise in obesity-related health conditions,
such as heart disease, nonalcoholic fatty liver disease and Type 2 diabetes. |dentifying the
causes and effects of obesity, which is now understood to be a complex disease, is key for
physicians looking to provide support and help people stay healthy.
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One known way that obesity can affect health is by impacting metabolism, the process by
which our bodies take in, store and use energy from our food. Certain organs play key roles
in this process, notably the liver. Not only is food processed there to provide energy, but it is
one of the places where useful products at the end of the metabolic process are stored until
we need them. To better understand the effects of obesity on the liver, researchers
compared the livers of typical mice and obese mice after periods of feeding and fasting.

The team carried out trans-omics analysis, an approach where they gathered data on five
sets of biological processes (multi-omics). They then combined these layers of data with
information from biological databases to create a trans-omic network. This gave them an
overview of how the different layers interacted. “We constructed a trans-omic network of
metabolic reactions in the livers of mice that could feed freely. We then compared this with
data we had previously gathered from mice that had fasted for 16 hours,” explained
Professor Shinya Kuroda from the Graduate School of Science at the University of Tokyo.
“While enzyme and allosteric regulation which controls metabolism was suppressed in
typical mice during feeding, we were surprised to find that the reverse occurred in obese
mice and that this activity increased.”

When we eat, our liver builds up stores of energy which is then released as needed, a
system known as metabolic homeostasis. However, the researchers saw that in obese mice
this equilibrium became dysregulated, i.e., normal function was disrupted, indicating a
potential breakdown of the system. This could lead to metabolic disorders such as tiredness,
lack of energy and decreased appetite. By contrast, they saw that transcriptional regulation,
a process which regulates metabolism and controls cell activity at a genetic level, did not
change much between feeding and fasting. This means that, compared to allosteric
regulation, it is more stable and less affected by what we eat.

The team noted that what they observed may not only be evidence of disruption within the
liver alone, but a change to broader metabolic cycles throughout the body. “Obesity is a
metabolic disease, so to understand it, it is important to construct a trans-omic network
with metabolome (the complete set of small-molecule chemicals) at its center,” said Kuroda.
“We are interested not only in the liver, but also how the products of metabolic reactions
circulate between liver and muscle through the blood in obese mice, which is what we will
be working on now.”
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