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Boulder biotech Enveda lands investment from Sanofi, round swells to $150 million — Denver

Business Journal
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Trump administration weighs pulling funding for Moderna bird flu vaccine, Bloomberg News reports |

Reuters
T ILYINAI—IRE Leqembi [ERZBTEHLEDRIMDHIBTEH ST

I—H A1 /Biogen DT LY INAI—IRE Legembi (LT E ;lecanemab, LART D) (FFRKBTELHLER
MOREMLGERIRE DS CHMP B BEHIML =,

ARTEEHEEFE 11 AICHIFLTOV A RN EE R (EC) MG E T BLLIREMBRITERD
T =, CHMP [FZ DEFEBELI- DA TRRTETHLEDHIBRICE LY (FALEFERL =,

Pharma Industry News and Analysis | FirstWord Pharma

Legembi set for EU approval after panel reaffirms backing
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Protagonist says Takeda—partnered drug succeeds in rare blood cancer | BioPharma Dive
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Australia stands firm on 'no’ to Alzheimer's drug Legembi | pharmaphorum
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Novartis licenses Kyorin’ s preclinical chronic hives candidate for $55M upfront
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Pharma Industry News and Analysis | FirstWord Pharma

Novo Holdings—backed Asceneuron terminates key Alzheimer’s study
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Merck @ Keytruda 9 R T 545 MK-3475A A\ Halozyme Therapeutics (A%t : A1) T4+
IW=TINHoT4IO) ICHFRETHRAONSND

Merck’ s Injectable Keytruda Plans Create Legal Dispute With Halozyme: WSJ — BioSpace

BioNTech D<S5') 77 4F> BNT165e () Ph1/2a iXE&% FDA MELLESD

FDA slaps hold on BioNTech’s malaria vaccine trial

FDA Pauses Study of BioNTech’ s Malaria Shot as Problems for Vaccine Space Mount — BioSpace

&I M, PFHTSURDS3DFABRITOTSLESIE
Johnson & Johnson discontinues depression program for aticaprant | Markets Insider
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https://www.biopharmadive.com/news/takeda-protagonist-rusfertide-polycythemia-vera-study-results/741354/
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https://www.fiercebiotech.com/biotech/biontechs-phase-12-malaria-vaccine-trial-hit-fda-hold
https://www.biospace.com/fda/fda-pauses-study-of-biontechs-malaria-shot-as-problems-for-vaccine-space-mount
https://markets.businessinsider.com/news/stocks/johnson-johnson-discontinues-depression-program-for-aticaprant-1034453983
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Amgen CHHA TRREL TN =EAD T HBZELRITEZE CytomX A=
CytomX, Amgen pull the plug on early—stage T cell engager | FirstWord Pharma
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Data on new Novo Nordisk obesity drug disappoints in trial, shares drop | Reuters
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Merck & Co. bolsters US manufacturing base with new $1B vaccine plant | FirstWord Pharma

Merck opens manufacturing facility in North Carolina amid Trump's tariff threats | Reuters
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Daiichi taps Nosis to deliver RNA therapies beyond the liver
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https://www.reuters.com/business/healthcare-pharmaceuticals/novo-nordisk-says-trial-with-next-gen-obesity-drug-diabetics-shows-157-weight-2025-03-10/
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Roche secures Zealand obesity drug candidate for up to $5.3 billion | Reuters
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Harbour launches obesity biotech on mission to preserve muscle
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Drugmakers Mallinckrodt and Endo get a bump from tariffs in $6.7 billion merger | Reuters
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AstraZeneca boosts cancer therapies push with $1 billion EsoBiotec buy | Reuters
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Google launches TxGemma, a new Al tool for drug discovery | FirstWord HealthTech
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DNA testing firm 23andMe files for bankruptcy as demand dries up | Reuters
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Mira seeks to buy Skny for obesity, smoking cessation asset
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Eli Lilly’s Alzheimer's drug rejected in Europe | Reuters

Lilly's Alzheimer’ s therapy Kisunla gets negative panel vote in EU | FirstWord Pharma
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Top FDA Vaccine Official Resigns, Citing Kennedy’ s ‘Misinformation and Lies’ — The New York
Times

Exclusive | FDA’ s Top Vaccine Official Forced Out — WSJ

Top vaccine official resigns from FDA and criticizes RFK Jr. | AP News

FDA's Peter Marks resigns under pressure amid friction with HHS Sec: report | FirstWord Pharma
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< 3L >Study uncovers how low-carb diet drives color | EurekAlert!

News Release 3-Mar-2025

Study uncovers how low-carb diet drives
colorectal cancer development

Peer-Reviewed Publication

University of Toronto



http://dx.doi.org/10.1038/s41564-025-01938-4
https://www.eurekalert.org/news-releases/1075498
https://www.eurekalert.org/releaseguidelines

\ Is

——

k
A t :

image:
Professor Alberto Martin and postdoctoral fellow Bhupesh Thakur
view more

Credit: Erin Howe/University of Toronto

Researchers from the University of Toronto have shown how a low-carbohydrate diet can worsen
the DNA-damaging effects of some gut microbes to cause colorectal cancer.

The study, published in the journal Nature Microbiology, compared the effects of three different
diets — normal, low-carb, or Western-style with high fat and high sugar — in combination with
specific gut bacteria on colorectal cancer development in mice.

They found that a unique strain of E. coli bacteria, when paired with a diet low in carbs and soluble
fibre, drives the growth of polyps in the colon, which can be a precursor to cancer.

“Colorectal cancer has always been thought of as being caused by a number of different factors
including diet, gut microbiome, environment and genetics,” says senior author Alberto Martin, a
professor of immunology at U of T’s Temerty Faculty of Medicine.

“Our question was, does diet influence the ability of specific bacteria to cause cancer?”
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To answer this question, the researchers, led by postdoctoral fellow Bhupesh Thakur, examined
mice that were colonized with one of three bacterial species that had been previously linked to
colorectal cancer and fed either a normal, low-carb or Western-style diet.

Only one combination — a low-carb diet paired with a strain of E. coli that produces the DNA-
damaging compound colibactin — led to the development of colorectal cancer.

The researchers found that a diet deficient in fibre increased inflammation in the gut and altered
the community of microbes that typically reside there, creating an environment that allowed the
colibactin-producing E. coli to thrive.

They also showed that the mice fed a low-carb diet had a thinner layer of mucus separating the gut
microbes from the colon epithelial cells. The mucus layer acts as a protective shield between the
bacteria in the gut and the cells underneath. With a weakened barrier, more colibactin could reach
the colon cells to cause genetic damage and drive tumour growth. These effects were especially
strong in mice with genetic mutations in the mismatch repair pathway that hindered their ability to
fix damaged DNA.

While both Thakur and Martin emphasize the need to confirm these findings in humans, they are
also excited about the numerous ways in which their research can be applied to prevent cancer.

Defects in DNA mismatch repair are frequently found in colorectal cancer, which is the fourth most
commonly diagnosed cancer in Canada. An estimated 15 per cent of these tumours having
mutations in mismatch repair genes. Mutations in these genes also underlie Lynch syndrome, a
genetic condition that significantly increases a person’s risk of developing certain cancers, including
colorectal cancer.

“Can we identify which Lynch syndrome patients harbour these colibactin-producing microbes?”
asks Martin. He notes that for these individuals, their findings suggest that avoiding a low-carb diet
or taking a specific antibiotic treatment to get rid of the colibactin-producing bacteria could help
reduce their risk of colorectal cancer.

Martin points out that a strain of E. coli called Nissle, which is commonly found in probiotics, also
produces colibactin. Ongoing work in his lab is exploring whether long-term use of this probiotic is
safe for people with Lynch syndrome or those who are on a low-carb diet.

Thakur is keen to follow up on an interesting result from their study showing that the addition of
soluble fibre to the low-carb diet led to lower levels of the cancer-causing E. coli, less DNA damage
and fewer tumours.

“We supplemented fibre and saw that it reduced the effects of the low-carb diet,” he says. "Now we
are trying to find out which fibre sources are more beneficial, and which are less beneficial.”

To do this, Thakur and Martin are teaming up with Heather Armstrong, a researcher at the
University of Alberta, to test whether supplementation with a soluble fibre called inulin can reduce
colibactin-producing E. coli and improve gut health in high-risk individuals, like people with
inflammatory bowel disease.

“Our study highlights the potential dangers associated with long-term use of a low-carb, low-fibre
diet, which is a common weight-reducing diet,” says Martin.



“More work is needed but we hope that it at least raises awareness.”

Journal
Nature Microbiology
DOI

10.1038/541564-025-01938-4

Method of Research
Experimental study
Subject of Research
Animals

Article Title

Dietary fibre counters the oncogenic potential of colibactin-producing Escherichia coli in colorectal
cancer

Article Publication Date
3-Mar-2025

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.


http://dx.doi.org/10.1038/s41564-025-01938-4

2. ZEBRMLAMRTIHORDKETHIRIFTHE

15 A
e EHMXAAFIL: Maternal immune activation followed by peripubertal stress
combinedly produce reactive microglia and confine cerebellar cognition
o H#FXH:2025%43H3H
e Ux—F)L: Communications Biology
e DOI: 10.1038/s42003—-025-07566-2
o HM: EFE|KXFE

BE

REAKREOHAEEL-BIEZ. ZEXCN ATV RADBMOTEINCS A S EFHAR-, =
BANREE FIRDPDELIEEFTDEDHESMRAN ANELDIEEFEL. ShH VK
BEECRMESICEDKIIICHEITINEMATHIEN B Mo,

METIE. ZERMNREZITEIVRANBHICERTIITHZHELLER. METO
HRMEBEOEBLXCIIOITITOEENRLOA. HEAKDOHEENERNMETLTL
HICEY, BHESICUTENSIEEIINESIEN I o1,

— A 2T TORB|TCERN RDEBEHNETEDHILLERIN . FICH <D
ATIXRARLAMENE NIz, COMEEMI S, FHBBREICEVTEEEZZEEL@E
EEEODEEZENREINT,

COWREIE. FHEEOAN_XLEZEBTIH-TETHAE. SEOABEREEES
52508 HB. LTS,

MEEE—_1—R/MDryTR—JIZRS

<FE X >Don't let this stress you out | EurekAlert!

News Release 3-Mar-2025

[Don't let this stress you out

How two-hit stress changes the brain and behavior in mice

Peer-Reviewed Publication

Kyoto University


http://dx.doi.org/10.1038/s42003-025-07566-2
https://www.eurekalert.org/news-releases/1075589
https://www.eurekalert.org/releaseguidelines
https://www.eurekalert.org/multimedia/1062845

.

Viruses, | @ E
pathogens < Maternal immune Environmental stress during fetal and developmental
stages synergistically impairs cerebellar function.

activation (MIA) 3
@ Two-hit stress, consisting of an infection during pregnancy and

social stress during developmental stages, alters microglial
mcﬂwrynﬂwcorobelumofma&oandlomalomlco Thmoads
to cerebellar dysfunction and behaviors K
disorders. These effects were shown \obofocovofablomrough
both systemic and cerebellum-specific replacement of microglia.

Infections
in pregnancy

Pory(l:C)

Excessive
stress & trauma

Repeated social defeat

image:
How two-hit stress changes the brain and behavior in mice
view more

Credit: KyotoU/Ohtsuki lab

Kyoto, Japan -- Having one traumatic experience is bad enough. If you've constantly experienced
stress since before birth, you may be in for an especially tough time. Our emotions may be
influenced by infections experienced in the mother’s womb. This can result from two-hit stress,
where an infection during pregnancy is followed by social stress during postpartum development.

Ateam of researchers at Kyoto University recently set out to understand the mechanisms behind
which two-hit stress contributes to brain dysfunction and mental disorders. They conducted a
comprehensive investigation of the social and cognitive behaviors of mice that have been exposed
to such stress, paying particular attention to anxiety-like behaviors.

Previously, this team demonstrated that acute inflammation in the cerebellum caused by a bacterial
infection induces neural plasticity, which in turn may lead to hyper-excitability in the brain and the
onset of depressive and autism-like symptoms. Yet exactly how two-hit stress contributes to
changes in the brain had remained unclear.

Subject mice in the current investigation were allowed to freely explore, revealing extensive
behavioral differences in two-hit mice, correlating with abnormalities in the cerebellum. In
particular, the researchers observed a significant increase in the number and turnover of microglia,
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the primary immune cells found in the central nervous system. The study also revealed neuronal
loss in the cerebellum, a reduction in the action potential firing of remaining cerebellar neurons, and
a decrease in brain-wide functional connectivity.

"These results indicate cerebellar cognitive dysfunctions in animals exposed to two-hit stress," says
team member Momoka Hikosaka. The exposure to such stress altered the microglial reactivity in
the cerebella of both male and female mice, leading to cerebellar dysfunction and behaviors
resembling psychiatric disorders.

Butit's not all bad news. To rescue the exposed mice, the researchers used microglia replacement to
ameliorate the effects of two-hit stress. Suppressing microglia can also be effective, but systemic
depletion of microglia typically weakens immunity, making the body more susceptible to infections.

"To address this limitation, our team performed cerebellum-specific microglia replacement, which
worked remarkably well," says corresponding author Gen Ohtsuki, adding, "We were impressed to
observe that the female mice showed notably higher stress resilience."

This suggests that in some animals, sex differences in response to chronic inflammatory stress
emerge in the cerebellum under certain conditions. Consequently, personalized medicine for
mental health may require considering sex differences as an important factor, which could also be
applied to neurodegenerative diseases and aging treatment.

Overall, these findings provide new pathways for understanding the biological mechanisms behind
mental disorders, and have the potential to transform both scientific approaches and societal
attitudes toward helping those affected.
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Northwestern University
e Study finds muscle injuries heal faster when they occur during natural wake periods
e Findings may shed light on the impact of shift work, jetlag and daylight saving time change
e Study identifies key immune and metabolic mechanisms linked to the body’s clock

CHICAGO --- The body’s internal clock doesn’t just dictate when we sleep — it also determines how
quickly our muscles heal.

A new Northwestern Medicine study in mice, published today in Science Advances, suggests that
muscle injuries heal faster when they occur during the body’s natural waking hours.

The findings could have implications for shift workers and may also prove useful in understanding
the effects of aging and obesity, said senior author Clara Peek, assistant professor of biochemistry
and molecular genetics at Northwestern University Feinberg School of Medicine.

The study also may help explain how disruptions like jetlag and daylight saving time changes impact
circadian rhythms and muscle recovery.

“In each of our cells, we have genes that form the molecular circadian clock,” Peek said. “These
clock genes encode a set of transcription factors that regulate many processes throughout the body
and align them with the appropriate time of day. Things like sleep/wake behavior, metabolism,
body temperature and hormones — all these are circadian.”

How the study was conducted

Previous research from the Peek laboratory found that mice regenerated muscle tissues faster
when the damage occurred during their normal waking hours. When mice experienced muscle
damage during their usual sleeping hours, healing was slowed.

In the current study, Peek and her collaborators sought to better understand how circadian clocks
within muscle stem cells govern regeneration depending on the time of day.

For the study, Peek and her collaborators performed single-cell sequencing of injured and uninjured
muscles in mice at different times of the day. They found that the time of day influenced
inflammatory response levels in stem cells, which signal to neutrophils — the “first responder”
innate immune cells in muscle regeneration.

“We discovered that the cells’ signaling to each other was much stronger right after injury when
mice were injured during their wake period,” Peek said. “That was an exciting finding and is further
evidence that the circadian regulation of muscle regeneration is dictated by this stem cell-immune
cell crosstalk.”

The scientists found that the muscle stem cell clock also affected the post-injury production of
NAD*, a coenzyme found in all cells that is essential to creating energy in the body and is involved in
hundreds of metabolic processes.

Next, using a genetically manipulated mouse model, which boosted NAD* production specifically in
muscle stem cells, the team of scientists found that NAD* induces inflammatory responses and
neutrophil recruitment, promoting muscle regeneration.
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Why it matters

The findings may be especially relevant to understanding the circadian rhythm disruptions that
occur in aging and obesity, Peek said.

“Circadian disruptions linked to aging and metabolic syndromes like obesity and diabetes are also
associated with diminished muscle regeneration,” Peek said. "Now, we are able to ask: do these
circadian disruptions contribute to poorer muscle regeneration capacity in these conditions? How
does that interact with the immune system?”

What's next

Moving forward, Peek and her collaborators hope to identify exactly how NAD* induces immune
responses and how these responses are altered in disease.

"A lot of circadian biology focuses on molecular clocks in individual cell types and in the absence of
stress,” Peek said. “We haven't had the technology to sufficiently look at cell-cell interactions until
recently. Trying to understand how different circadian clocks interact in conditions of stress and
regeneration, is really an exciting new frontier.”

The study was supported by National Institutes of Health grants Ro1DK123358, P30DKo020595, Ko8
AR081391, 5P01AG049665-09 and T32 HLo76139-11. Additional funding was provided by the U.S.
Department of Veterans Affairs via grant IK6 RX003351.
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Toward the goal of efficient editing of farm animals for genetic improvements, this study
explores an upgraded form of nuclease PE (UPEn). Based on an initial demonstration of its
success in editing mouse zyotes, UPEn was further employed to install two-site knock-
in/knockout edits in Hu sheep. The robust performances of UPEn in sheep zygotes establishes it
as a promising tool for livestock genetic improvements and beyond.
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Wang, Yanli Zhang, Jianghuai Liu, Yongjie Wan

CRISPR/Casg has revolutionized genome editing, but prime editing (PE) offers a more precise, DSB-
independent approach. However, PE efficiency remains suboptimal, especially for large animal
genetic modifications. To address this, researchers developed uPEn, integrating a ubiquitin variant
(i53) to enhance genome stability and repair efficiency.

The study applied UPEnN to insert a consensus Kozak sequence into PPARG (y2), a gene linked to fat
deposition, in mouse and sheep zygotes. Mouse trials demonstrated efficient Kozak motif insertion,
with improved PPARy2 expression in adipocytes, validating the strategy. In sheep, UPEn was used
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for dual-gene editing, achieving high-efficiency PPARG knock-in and MSTN knockout, a gene
regulating muscle growth.

NGS analyses confirmed precise modifications with minimal off-target effects. Furthermore, Fo
founder animals successfully transmitted edited alleles to offspring. These results suggest uPEn as a
versatile and scalable genome-editing platform for livestock improvement and biomedical research.

Key findings from the study include:

1. Enhanced Prime Editing Efficiency with uPEn: The upgraded nuclease prime editor (UPEn)
incorporates a ubiquitin variant (i53) to enhance double-strand break (DSB) repair, leading to a
significant increase in gene-editing efficiency. Compared to traditional prime editors, uPEn
improves knock-in rates while maintaining high precision, making it a promising tool for precise
genome modifications.

2. Precise Genetic Modifications in Mouse Models: Using uPEn, researchers successfully
inserted a consensus Kozak sequence into the PPARG (y2) gene in mouse embryos, resulting in
increased PPARy2 protein expression in adipocytes. Next-generation sequencing (NGS) analysis
confirmed that the modifications were highly accurate, with minimal unintended mutations,
demonstrating the platform’s effectiveness in precise gene editing.

3. Successful Multiplexed Editing in Sheep Zygotes: The study applied uPEn to Hu sheep
zygotes, achieving simultaneous PPARG (y2) knock-in and MSTN knockout with high efficiency. A
significant proportion of newborn lambs exhibited successful gene modifications, and some MSTN-
knockout lambs displayed muscle hypertrophy, confirming that the genetic edits led to the
expected physiological changes.

4. Efficient Germline Transmission of Edited Alleles: Founder animals carrying the edited
PPARG (y2) and MSTN genes successfully transmitted the modifications to their F1 offspring,
demonstrating that the genetic changes were stably inherited. In mice, the PPARG (y2) knock-in
resulted in increased PPARy2 protein expression in adipocytes, confirming the functional relevance
of the modification and highlighting its potential applications in livestock breeding and metabolic
research.

This study introduces UPEN, an optimized nuclease prime editor that significantly enhances the
efficiency and precision of genetic modifications in mammalian embryos. The successful PPARG
(y2) Kozak motif insertion in mice demonstrated the platform’s capability for precise knock-ins.
Furthermore, the dual-gene editing of PPARG and MSTN in Hu sheep highlights its potential for
complex genetic modifications.

The results confirm that uPEn enables highly efficient, multiplexed genome engineering in livestock
with minimal off-target effects, paving the way for agricultural improvements, disease modeling,
and gene therapy applications. Future research will refine this technology by integrating high-
fidelity Casg variants and further optimizing RNA designs to enhance editing efficiency. The work
entitled * An Upgraded Nuclease Prime Editor Platform Enables High-Efficiency Singled or
Multiplexed Knock-In/Knockout of Genes in Mouse and Sheep Zygotes” was published on Protein &
Cell (published on Jan. 20, 2025).
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Oncomicrobial vaccines mitigate tumor progression
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Colorectal cancer (CRC) is influenced by oncomicrobes. This study used inactivated whole-cell
vaccines to demonstrate the mitigation of tumor progression induced by the
oncomicrobes in prophylactic and therapeutic models, showing a reduced abundance
of targeted bacteria and gut inflammation without disturbing the normal gut
microbiota.

view more
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Xiangting Zhou, Xiangyu Mou, Wenjing Zhao
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The study begins by highlighting the significant global burden of colorectal cancer (CRC) and the
role of gut microbiota, particularly oncomicrobes, in CRC development. The researchers propose
that vaccines targeting these oncomicrobes could offer a novel approach to cancer prevention and
treatment. They conducted experiments using two mouse models: a preventive model targeting C.
jejuni and a therapeutic model targeting ETBF. The vaccines were shown to elicit strong immune
responses, reduce oncomicrobial colonization, and suppress tumorigenesis. The study also
examined the impact of the vaccines on gut microbiota composition and found minimal disruption,
suggesting that the vaccines could be safe and effective.

Key findings from the study include:

1. Oncomicrobial Vaccines Effectively Reduce Tumorigenesis in Preventive Models: The C.
jejuni vaccine significantly reduced tumor incidence and accelerated the clearance of C.
jejuniin mice, demonstrating its potential to prevent tumorigenesis without disrupting gut
microbiota.

2. Therapeutic Vaccines Suppress Tumor Growth and Restore Gut Microbiota Balance: The
ETBF vaccine effectively reduced ETBF colonization, decreased tumor numbers, and
restored the abundance of non-toxic B. fragilis (NTBF), indicating a potential restoration of
gut microbiota balance.

3. Vaccines Minimally Disrupt Gut Microbiota Composition: Both vaccines showed minimal
impact on the overall gut microbiota, suggesting that they specifically target oncomicrobes
without harming beneficial gut bacteria.

4. Robust Immune Responses Contribute to Tumor Suppression: The vaccines triggered
strong immune responses, including increased antibody levels and T cell activation, which
played a key role in suppressing tumor growth and reducing inflammation.

5. Vaccines Alter Intestinal Metabolome to Favor Antitumor Effects: The C. jejuni vaccine
altered the intestinal metabolome, increasing antitumor metabolites and decreasing
tumor-promoting metabolites, further supporting its potential to mitigate the impact of
oncomicrobes on tumorigenesis.

The study demonstrates that oncomicrobial vaccines targeting C. jejuni and ETBF can effectively
reduce the colonization of these cancer-promoting microbes, suppress tumor development, and
mitigate inflammation in mouse models. Importantly, the vaccines did not significantly disrupt the
gut microbiota, suggesting they could be safe for clinical use. These findings highlight the potential
of oncomicrobial vaccines as a novel strategy for preventing and treating colorectal cancer,
particularly in high-risk individuals. Further research is needed to translate these findings into
effective human therapies, but the results are promising for the development of targeted cancer
vaccines. The work entitled * Oncomicrobial vaccines mitigate tumor progression via precisely
targeting oncomicrobes in mice” was published on Protein & Cell (published on Jan. 7, 2025).
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Nwd1 gene deletion triggers MASH-like
pathology in mice: a new scientific

breakthrough

Study highlights the role of the Nwdz1 gene in liver disease, paving the way for
new therapies and better liver health

Peer-Reviewed Publication
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Metabolic Dysfunction-Associated Steatohepatitis Pathogenesis: An Intricate Interplay of Cellular Processes

Sarco/endoplasmic reticulum calcium ATPase (SERCA2) Study on Nwd1
regulates calcium ion (Ca™) transport into the
endoplasmic reticulum (ER), while its dysfunction
triggers ER stress, contributing to metabolic
dysfunction-associated steatohepatitis (MASH)
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Nwdz deletion disrupts sarco/endoplasmic reticulum calcium ATPase (SERCA2) activity, which
leads to heightened endoplasmic reticulum stress, contributing to metabolic dysfunction-
associated steatohepatitis pathological development.
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Credit: Professor Shin-ichi Sakakibara from Waseda University, Japan

Metabolic dysfunction-associated steatohepatitis (MASH) is a liver disease that progresses without
symptoms and is associated with significant global public health concerns. It is prevalent in 30% of
the population worldwide and poses a risk of advancing to cirrhosis and liver cancer. MASH is
marked by lipid droplet accumulation in the liver, progressing from steatosis to inflammation and
cell damage, ultimately leading to fibrosis, cirrhosis, and hepatocellular carcinoma. A clear
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understanding of cellular processes in MASH pathogenesis is essential for developing targeted
therapies.

A key factor in the pathology of MASH is the disruption of endoplasmic reticulum (ER) homeostasis.
The ER stores calcium ions (Ca**) and plays a crucial role in regulating protein folding, lipid transfer,
and organelle dynamics. The accumulation of unfolded or misfolded proteins in the ER activates a
series of homeostatic responses known as ER stress, and sustained ER stress plays a role in the
development of MASH. Recent studies indicate that the dysfunction of sarco/ER calcium ATPase
(SERCA2), which regulates Ca** transport to the ER, can also induce ER stress, contributing to
MASH.

In addition to SERCA2, previous research on NACHT and WD repeat domain-containing protein 1
(Nwdz) gene, which is part of the signal transduction ATPase family, has shown that it is localized in
the ER and is expressed in both the liver and the brain. However, the role of the Nwdz gene in
SERCA2 activity and the pathogenesis of MASH remains unclear.

In a recent study, published on March 11, 2025, in Communications Biology, a team of scientists led
by Professor Shin-ichi Sakakibara from the Laboratory for Molecular Neurobiology, Faculty of
Human Sciences, Waseda University, Japan, explored the physiological role of Nwdz in MASH
pathogenesis.

"The full mechanism behind the development of MASH remains unclear, and currently, only one
therapeutic drug has been approved. Therefore, this study aimed to investigate the role of the Nwd1
gene in liver pathogenesis to identify potential new therapeutic targets. Our research is the first to
explore the role of Nwdz1 outside of the brain,” says Dr. Sakakibara.

The team created a Nwdz knockout (Nwdz7") mice model using the CRISPR-Casg genome editing
technique. They subsequently investigated the effects of Nwdz deficiency on liver function and
various cellular processes. The scientists found that Nwd17~ mice exhibited liver pathologies,
including excessive lipid accumulation, fibrosis, and heightened ER stress, mirroring MASH.
Additionally, they saw a rise in pyroptosis—a form of programmed inflammatory cell death—in the
livers of Nwd17" mice. Elevated levels of cleaved caspase-1 and increased leukocyte counts were
also observed, indicating heightened inflammatory responses that further exacerbated liver
damage. The researchers also discovered that Nwdz interacts with SERCA2. They found that in the
absence of Nwdz1, SERCA2 activity was significantly reduced, leading to diminished ER Ca** storage
and intensified ER stress. This stress was directly linked to the accumulation of lipid droplets in
hepatocytes, a hallmark of MASH.

The first co-author, Dr. Seiya Yamada, stated, "These findings position Nwdz1 as a potential requlator
of liver homeostasis, particularly through its role in maintaining ER function and calcium balance.”

Overall, by demonstrating how Nwdz deficiency disrupts these processes, the study offers fresh
insights into MASH pathogenesis and underscores the therapeutic potential of targeting ER stress
pathways.

"With MASH lacking effective treatments, understanding the molecular underpinnings of its
development is crucial. This study paves the way for future research exploring Nwdz as a therapeutic
target, potentially leading to novel strategies to combat this growing public health issue,” concludes
Dr. Yamada.
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Instead of just one antibody, the new technology allows 25 drug candidates to be tested
simultaneously in a single mouse.

view more

Credit: Frank Briderli, University of Zurich

New active ingredients such as antibodies are usually tested individually in laboratory animals.
Researchers at UZH have now developed a technology that can be used to test around 25
antibodies simultaneously in a single mouse. This should not only speed up the research and
development pipeline for new drugs, but also hugely reduce the number of laboratory animals
required.

Many modern drugs are based on antibodies. These proteins very specifically identify a certain
structure on the surface of cells or molecules and bind onto it — this may be a receptor protruding
from the cell envelope. For antibodies and other protein-based biotherapeutics extensive preclinical
tests need to be conducted on animals before they can be tested on humans.

Testing 25 antibodies simultaneously in one mouse

Currently, antibody candidates are analyzed individually in animal models. A large number of
laboratory animals are normally used to conduct each test. This is why preclinical tests account for a
large proportion of the animals used in the pharmaceutical industry. One possible solution would be
to test several substances simultaneously in a single animal. However, up until now this method was
restricted to a maximum of four active ingredients per animal.

Researchers at the University of Zurich (UZH) led by Markus Seeger from the Institute of Medical
Microbiology and Johannes vom Berg from the Institute of Laboratory Animal Science have now
managed to overcome this restriction. “The approach we developed allows us to test 25 different
antibodies simultaneously in a single mouse. This speeds up the process and reduces the number of
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animals required,” says vom Berg. To conduct this study, the team used antibodies that are already
approved as a drug or those undergoing clinical development.

Protein fragments as barcodes for analysis

Drugs need to have several properties to be successful: the active ingredient is only released slowly
and can therefore develop its effect in the body for a prolonged period of time. It binds precisely to
a specific target structure and accumulates in the corresponding organ. In addition, the substance
only spreads to a limited extent in other tissues and organs, which reduces the risk of side effects.

To allow individual analysis of the properties of the antibodies from the complex plasma or tissues
samples from the mice, the researchers developed a form of barcodes. They are made up of defined
protein fragments — known as flycodes —that can be used to mark each antibody individually. Once
they have been administered to the mouse, the individual antibody candidates can be separated
from the mixture and analyzed separately. “"Our results show that the flycode technology delivers
high-quality preclinical data on the investigated antibodies. We get much more data with fewer
mice and the data is of a better quality because the analyses can be compared directly,” says
Seeger.

Great potential to reduce the numbers of laboratory animals

The researchers also demonstrated that the antibodies find their target structures correctly in the
animals’ body: for example, two of the antibodies used in cancer medicine reliably identified the
EGF receptor which the tumor cells primarily carry on the surface. The targeted accumulation in the
tumor tissue also worked in a mixture with 20 other antibodies. This demonstrates that flycodes do
not compromise the efficacy of the antibodies in a living organism.

In addition, the team used flycodes to analyze the properties and data for a series of 8o drug-like
synthetic biomolecules — known as sybodies — efficiently in a single experiment. “Using minimal
resources, the flycode technology allows a direct comparison of drug candidates under identical
experimental conditions. It is set to advance preclinical discovery pipelines much more efficiently in
the future,” says Markus Seeger. All the data in this study originates from just 18 mice. In principle,
this new method can reduce the number of animals required by a factor of up to 100.
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Mouse study shows beneficial bacteria key to helping insulin-producing cells
proliferate
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Jennifer Hill works in the new germ-free lab at the BioFrontiers Institute at the University of
Colorado Boulder. Hill studies the influence that beneficial microorganisms in infancy
have on life-long metabolic health.
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Exposure to antibiotics during a key developmental window in infancy can stunt the growth of
insulin-producing cells in the pancreas and may boost risk of diabetes later in life, new research in
mice suggests.

The study, published this month in the journal Science, also pinpoints specific microorganisms that
may help those critical cells proliferate in early life.

The findings are the latest to shine a light on the importance of the human infant microbiome—the
constellation of bacteria and fungi living on and in us during our first few years. The research could
lead to new approaches for addressing a host of metabolic diseases.

“We hope our study provides more awareness for how important the infant microbiome actually is
for shaping development,” said first author Jennifer Hill, assistant professor in molecular, cellular
and developmental biology at CU’s BioFrontiers Institute. “This work also provides important new
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evidence that microbe-based approaches could someday be used to not only prevent but also
reverse diabetes.”

Something in the environment

More than 2 million U.S. adults live with Type 1 diabetes, an incurable disease in which the pancreas
fails to make insulin (the hormone that turns glucose into energy) and the blood fills with sugar.

The disease typically emerges in childhood, and genetics play a strong role. But scientists have
found that, while identical twins share DNA that predisposes them to Type 1 diabetes, only one twin
usually gets the disease.

“This tells you that there’s something about their environmental experiences that is changing their
susceptibility,” said Hill.

For years, she has looked to microbes for answers.

Previous studies show that children who are breastfed or born vaginally, which can both promote a
healthy infant microbiome, are less likely to develop Type 1 diabetes than others. Some research
also shows that giving babies antibiotics early can inadvertently kill good bugs with bad and boost
diabetes risk.

The lingering questions: What microbes are these infants missing out on?

“Our study identifies a critical window in early life when specific microbes are necessary to promote
pancreatic cell development,” said Hill.

A key window of opportunity

She explained that human babies are born with a small amount of pancreatic “beta cells,” the only
cells in the body that produce insulin.

But some time in a baby’s first year, a once-in-a-lifetime surge in beta cell growth occurs.

“If, for whatever reason, we don’t undergo this event of expansion and proliferation, that can be a
cause of diabetes,” Hill said.

She conducted the current study as a postdoctoral researcher at the University of Utah with senior
author June Round, a professor of pathology.

They found that when they gave broad-spectrum antibiotics to mice during a specific window (the
human equivalent of about 7 to 12 months of life), the mice developed fewer insulin producing cells,
higher blood sugar levels, lower insulin levels and generally worse metabolic function in adulthood.

“This, to me, was shocking and a bit scary,” said Round. "It showed how important the microbiota is
during this very short early period of development.”

Lessons in baby poop

In other experiments, the scientists gave specific microbes to mice, and found that several they
increased their production of beta cells and boosted insulin levels in the blood.

The most powerful was a fungus called Candida dubliniensis.



The team used fecal samples from The Environmental Determinants of Diabetes in the Young
(TEDDY) study to make what Hill calls “poop slushies” and fed them to the mice.

When the researchers inoculated newborn mice with poop from healthy infants between 7 to 12
months in age, their beta cells began to grow. Poop from infants of other ages did not do the same.

Notably, Candida dublineinsis was abundant in human babies only during this time period.

“This suggests that humans also have a narrow window of colonization by these beta cell promoting
microbes,” said Hill.

When male mice that were genetically predisposed to Type 1 diabetes were colonized with the
fungus in infancy, they developed diabetes less than 15% of the time. Males that didn’t receive the
fungus got diabetes 90% of the time.

Even more promising, when researchers gave the fungus to adult mice whose insulin-producing
cells had been killed off, those cells regenerated.

Too early for treatments
Hill stresses that she is not “anti-antibiotics.”

But she does imagine a day when doctors could give microbe-based drugs or supplements
alongside antibiotics to replace the metabolism-supporting bugs they inadvertently kill.

Poop slushies (fecal microbiota transplants) have already been used experimentally to try to
improve metabolic profiles of people with Type 2 diabetes, which can also damage pancreatic beta
cells.

But such approaches can come with real risk, since many microbes that are beneficial in childhood
can cause harm in adults. Instead, she hopes that scientists can someday harness the specific
mechanisms the microbes use to develop novel treatments for healing a damaged pancreas—
reversing diabetes.

She recently helped establish a state-of-the-art "germ-free” facility for studying the infant
microbiome at CU Boulder. There, animals can be bred and raised in sterile "bubbles" entirely
without microbes, and by re-introducing them one by one scientists can learn they work.

“Historically we have interpreted germs as something we want to avoid, but we probably have way
more beneficial microbes than pathogens,” she said. "By harnessing their power, we can do a lot to
benefit human health.”
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