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AbbVie Acquires Celsius Therapeutics (prnewswire.com)

AbbVie turns up the heat with $250M Celsius buy (fiercebiotech.com)
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Ensho Therapeutics Launches with Phase 2-Ready Oral a47 (globenewswire.om)

Ensho emerges with phase 2-ready asset from Eisai unit (fiercebiotech.com)
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US prepares for bird flu pandemic with $176M Moderna vaccine deal | Ars Technica
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https://arstechnica.com/science/2024/07/us-prepares-for-bird-flu-pandemic-with-176m-moderna-vaccine-deal/
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Crosswalk grabs compounds from abandoned Takeda, Codexis collab (fiercebiotech.com)

Codexis Finalizes Purchase Agreement with Crosswalk Therapeutics for Gene Therapy Assets
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Eli Lilly’s Alzheimer’s drug wins FDA approval (msn.com)
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Johnson & Johnson gains FDA and EC approvals for TB treatment (yahoo.com)
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GSK buys COVID, influenza vaccines from retrenching CureVac | Reuters
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https://www.reuters.com/business/healthcare-pharmaceuticals/gsk-buys-full-rights-make-covid-influenza-vaccines-curevac-2024-07-03/
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Pieris (Att: ¥ Fa1—tU VMR XL ) A Servier EDIREF XS

Pieris loses Servier as partner for cancer immunotherapies | pharmaphorum

BELIEREXOMETIL—T  "—F oV FHED RNARIRELLEHTE BREE
BFED—BIZ

EXEYHEREN. BREXZEFHHRFHEOFTAEZFEEHRGARKRZMHERNRFEH
R), KEREZHEHNBEZORBEZBRSOMRITIL—TE, A—F oV RBEDKES
D RNACJRIZEDEITAD  IN—F DV IREITIZIRN S RNA RBREDOEILERHEL -,

BAZGERBERRBIZFHE, 600 DEGEINZRHTE EERICHF BEHGEHAET
—Ls

REMBEEOCEAZ BEHUITFLREREICEAHAIR R 15 DHEKIZDOVT, REDER
E73Y 5559 600 AT DERESIEFELE. BIEER B OCRBRLEEDF—LAFKEERLIZ, /A
BEORARICOLGNDEHFIND, mXH 5 B, KBZH VAR ]IZBEHINT -
(https://doi.org/10.1126/science.add8394) .

AL 7 100 ERYDFEE . KEE 40 EQIUAE---HANEERRDEEIC
B E&ELZEN6 A HATHTE 13N AERKTEH -EU H#E

R E S (EU) DSIREEIR AV T—o AR ZHORRIEZ S Y —E X (C3S) (& 8 B. £ BAE A
B EREEWN6 AITAHo12EL. 2023 F 6 AL, ACEOHRATHTRIL 13 MAERTEER
BEEHLI-ERRL,

NEJRICEFNATRRMEMHRICRERTINVREFR -mRBITHALGEHEH

NEJHIZEENDTEMBEMHEOANNOEY VB (PSA) 2. BETR VKRB DBELNASEEN
HAHLERMIEMUBERFZLEDHRT IL—THEBAL -, KERES TR SPring-8 1% {# 0>,
FRO&SLHELI- PSA DILAFEELHALMNIL - BFOHRBIRVEREREFRLRALIGLD
MRELHY. BMERREDGNEHOND, SR TE—ERBRDABBRELGEADISAZRET L
LD,

A5 D KFSEIZIDES FLE Masoud Pezeshkian KA EH SN, B RICEAS

Iran elects heart surgeon as president: scientists are hopeful (nature.com)
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HilleVax stock sinks 80% after norovirus vaccine flunks phase 2 (fiercebiotech.com)
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Number of over 65s with type 1 diabetes has a | EurekAlert!
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Pfizer's chief scientist Mikael Dolsten to step down (msn.com)

Pfizer HMALD Evotec EIH AL THRENEREORLEFEDEER DTS

Evotec enters collaboration and license pact with Pfizer to focus on early discovery research
for metabolic and infectious (pharmabiz.com)

Elon Musk @ Neuralink (&%t : H)I7A4IL=F M) —FLb) DEBORYVDBIEEED
N ERIIRZELTLNS

Musk's Neuralink says tiny wires of brain chip in first patient now stable | Reuters
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Tiba (A%t : T HFa—tv Yoo T)uP) B RNAI 12TV HAEERF T BARDA
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Tiba wins BARDA contract to develop RNAI flu therapeutics (fiercebiotech.com)

Novartis BNKEH U TAITDREEH LZ 100 A\OHEFRFEATZEAE

Pharmaceutical giant Novartis shutting down a San Diego site (msn.com)
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GSK moves back to its roots with new central London headquarters | Fierce Pharma
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J&J's CAR-T partner Legend Biotech reportedly receives buyout offer | Fierce Pharma
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Novo owner backs Swiss biotech Asceneuron in $100 million round | Reuters
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https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E6%96%B0%E5%9E%8B%E3%82%B3%E3%83%AD%E3%83%8A&fr=link_kw_nws_direct&fr2=cid_124dfadbe7db9e4bcdfe7219c3d2757d8d0775ef
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E5%BF%83%E7%96%BE%E6%82%A3&fr=link_kw_nws_direct&fr2=cid_0a30c51d8b021f986bdb235b80f8596353f3b305
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E6%9F%93%E8%89%B2%E4%BD%93%E7%95%B0%E5%B8%B8&fr=link_kw_nws_direct&fr2=cid_0a30c51d8b021f986bdb235b80f8596353f3b305
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E6%9F%93%E8%89%B2%E4%BD%93%E7%95%B0%E5%B8%B8&fr=link_kw_nws_direct&fr2=cid_0a30c51d8b021f986bdb235b80f8596353f3b305
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E6%9C%AB%E6%A2%A2%E7%A5%9E%E7%B5%8C%E9%9A%9C%E5%AE%B3&fr=link_kw_nws_direct&fr2=cid_496c2dcb695d830495b7b43c30c0da6fed813036
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https://www.reuters.com/business/healthcare-pharmaceuticals/novo-owner-backs-swiss-biotech-asceneuron-100-million-round-2024-07-16/#:~:text=Swiss%20biotech%20company%20Asceneuron%20said%20on%20Tuesday%20it,fund%20clinical%20development%20of%20its%20Alzheimer%27s%20disease%20drug.
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Pharma Industry News and Analysis | FirstWord Pharma
Takeda taps nference's Al platform to optimise and personalise IBD care
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Biden tests positive for COVID. Here are details about his diagnosis and treatment. - CBS
News
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Caribou cuts NK program, lays off 12% to fund CAR-T trials (fiercebiotech.com)
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Aslan’s dream of challenging Dupixent dies as biotech winds down (fiercebiotech.com)
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Renalys Pharma Closes ¥6.0Bn Series A Financing to Advance Kidney Disease Treatments
Across Asia (prnewswire.com)
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Eli Lilly's weight loss drug tirzepatide gets approval in China | Reuters
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https://www.fiercebiotech.com/biotech/aslans-dream-challenging-dupixent-dies-cash-strapped-biotech-winds-down
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E7%B3%96%E5%B0%BF%E7%97%85&fr=link_kw_nws_direct&fr2=cid_25d19721d6ee5d945da0578568e66c093b239862
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AstraZeneca raises profit outlook on strong medicines demand / Reuters
Roche lifts 2024 profit guidance on strong drug sales / Reuters
Sanofi lifts 2024 profit forecast on strength in Dupixent, new products / Reuters
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AbbVie discontinues drug for Alzheimer’s disease | Crain's Chicago Business
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Alzheimer's drug from Eisai and Biogen rejected in Europe | Reuters
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Pfizer lays off 210 in North Carolina after gene therapy flop (fiercepharma.com)
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https://www.reuters.com/business/healthcare-pharmaceuticals/astrazeneca-lifts-full-year-outlook-upbeat-demand-therapies-2024-07-25/
https://www.reuters.com/business/healthcare-pharmaceuticals/roche-lifts-2024-profit-guidance-drug-sales-2024-07-25/
https://www.reuters.com/business/healthcare-pharmaceuticals/sanofi-bumps-up-full-year-forecast-after-strong-q2-profit-2024-07-25/
https://www.chicagobusiness.com/health-care/abbvie-discontinues-drug-alzheimers-disease
https://www.reuters.com/business/healthcare-pharmaceuticals/eu-medicines-regulator-rejects-eisai-biogen-alzheimers-drug-2024-07-26/
https://www.fiercepharma.com/manufacturing/pfizer-lays-210-north-carolina-after-duchenne-gene-therapy-flop
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< X > Compound from olives shows promise for treati | EurekAlert!

NEWS RELEASE 29-JUN-2024

Compound from olives shows promise for
treating obesity and diabetes

Mice receiving the natural compound lost weight and had improved
blood sugar control

Reports and Proceedings

AMERICAN SOCIETY FOR NUTRITION

Chicago (June 29, 2024) — Findings from a new mouse study suggest that elenolic acid, a
natural compound found in olives, can lower blood sugar levels and promote weight loss.
The research could pave the way to the development of safe and inexpensive natural
products for managing obesity and type 2 diabetes in people.



https://www.eurekalert.org/news-releases/1048893
https://www.eurekalert.org/releaseguidelines

The researchers found that after just one week, obese mice with diabetes that were given
oral elenolic acid weighed significantly less and showed better blood sugar (glucose)
regulation than before treatment and compared to control obese mice not receiving elenolic
acid. The glucose-lowering effect was comparable with that of the injectable diabetic
medication liraglutide and better than metformin, one of the most common oral medicines
for type 2 diabetes.

“Lifestyle modifications and public health measures have had limited impact on the rising
prevalence of obesity, one of the top risk factors for type 2 diabetes,” said research team
leader Dongmin Liu, PhD, a professor in the Department of Human Nutrition, Foods and
Exercise at Virginia Tech. “Available obesity drugs are ineffective in weight loss maintenance,
expensive and/or carry potential long-term safety risks. Our goal was to develop safer,
cheaper and more convenient multi-targeting agents that can prevent the occurrence of
metabolic disorders and type 2 diabetes.”

Hana Alkhalidy, PhD, a research scientist in Liu’s lab at Virginia Tech, will present the findings
at NUTRITION 2024, the flagship annual meeting of the American Society for Nutrition held
June 29-July 2 in Chicago.

Liu's research team focuses on discovering bioactive compounds from natural products for
diabetes management. Previously, they looked for specific molecular targets for natural
compounds in parts of the body that actively help regulate metabolism, such as the
pancreas, muscle, fat tissues and liver. However, since natural products typically have poor
bioavailability, they decided to see if they could instead target metabolic hormone secretion
in the gut to indirectly regulate metabolic function.

For the new work, the researchers began by identifying natural compounds that act on L-
cells, which contain two metabolic hormones released during a meal. These hormones,
called GLP-1 and PYY, work together to promote satiety and prevent overeating while also
controlling blood sugar levels and metabolism. The screening process revealed that elenolic
acid, which is found in mature olives and extra virgin olive oil, can induce the release of
these hormones in the gut. They were able to make elenolic acid by breaking down its
precursor oleuropein, which is less expensive than extracting it directly from olives.

Tests of the compound in obese mice with diabetes revealed that mice that received oral
elenolic acid experienced significant improvements in their metabolic health compared to
obese control mice. After four to five weeks of treatment, the mice showed a 10.7%
reduction in obesity as well as blood sugar levels and insulin sensitivity that were
comparable to those of healthy lean mice.

The elenolic acid also significantly reduced food intake and promoted weight loss, which are
associated with improved circulating levels of PYY and GLP-1 and the downregulation of


https://nutrition.org/n24/

agouti-related peptide in the hypothalamus. Agouti-related peptide is known to increase
eating and weight gain when overexpressed.

“Overall, the study showed that elenolic acid from olives has promising effects on hormone
release and metabolic health, particularly in obese and diabetic conditions,” said Liu. “The
compound seems to mimic the physiological conditions of eating to directly promote gut
metabolic hormone secretion, which helps regulate energy balance and metabolic health.”

According to the researchers, the concentration of elenolic acid in olive oil or olives is very
low, so the benefits seen in this study would most likely not be gained from olive products
alone.

The research team is now working to understand how this compound creates metabolic
benefits by analyzing its journey through the body to find out how it is absorbed,
distributed, metabolized and excreted. This will also reveal insights into its safety for future
clinical trials.

Alkhalidy will present this research at 3:12-3:25 p.m. CDT on Saturday, June 29, during the
Bioactives in Health and Disease oral session in McCormick Place (abstract; presentation details).

Please note that abstracts presented at NUTRITION 2024 were evaluated and selected by a
committee of experts but have not generally undergone the same peer review process required
for publication in a scientific journal. As such, the findings presented should be considered
preliminary until a peer-reviewed publication is available.

About NUTRITION 2024

NUTRITION 2024 is the flagship meeting of the American Society for Nutrition and

the premier educational event for nutritional professionals around the

globe. NUTRITION brings together lab scientists, practicing clinicians, population health
researchers, and community intervention investigators to identify solutions to today’s
greatest nutrition challenges. Our audience also includes rising leaders in the field -
undergraduate, graduate, and medical students. NUTRITION 2024 will be held June 29-July
2, 2024, in Chicago. https://nutrition.org/N24 #Nutrition2024

About the American Society for Nutrition (ASN)

ASN is the preeminent professional organization for nutrition research scientists and
clinicians around the world. Founded in 1928, the society brings together the top nutrition
researchers, medical practitioners, policy makers and industry leaders to advance our
knowledge and application of nutrition. ASN publishes four peer-reviewed journals and


https://www.dropbox.com/scl/fi/he0il0f4u2831f42b178s/Alkhalidy-abstract.docx?rlkey=25gvuq0ccti0qfv4ra57kjn0f&dl=0
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Could Dad’s diet influence his offsprings’
health?

Animal study suggests a paternal fish oil supplement may lower
obesity risk in offspring

Reports and Proceedings

AMERICAN SOCIETY FOR NUTRITION
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RESEARCHERS FOUND THAT THE OFFSPRING OF MALE MICE THAT CONSUMED FISH OIL HAD A LOWER
BODY WEIGHT AND SHOWED BETTER METABOLIC HEALTH THAN THE OFFSPRING OF FATHERS NOT
SUPPLEMENTED WITH FISH OIL.

view more

Chicago (June 29, 2024) — A study performed in mice has uncovered a potential new tool
to combat the escalating issue of childhood obesity. The research suggests that a simple
dietary change, in the form of a fish oil supplement taken by fathers, might help address
this pressing health concern.

The number of young people ages 5 to 19 who are obese has risen from 31 million in 1990
to 160 million in 2022, according to the World Health Organization. This extra weight can
increase the risk of diabetes, high blood pressure and high cholesterol and may also lead to
poor self-esteem and depression.

To find out whether paternal diet could influence offspring health, researchers gave male
mice a high-fat diet with or without added fish oil. They found that the offspring of the
males that consumed fish oil had a lower body weight and showed better metabolic health
than the offspring of fathers not supplemented with fish oil.
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“While further human studies are needed, this discovery opens a new frontier in our
understanding of how parents, beyond just genetics, influence their offspring's well-being,”
said Latha Ramalingam, PhD, assistant professor in nutrition at Syracuse University. “Fish oil,
a readily available and safe supplement, could become a powerful weapon in our fight for a
healthier next generation.”

Sarah Dellet, a graduate student in Ramalingam'’s lab, will present the findings at NUTRITION
2024, the flagship annual meeting of the American Society for Nutrition held June 29-July 2
in Chicago.

The researchers say this is the first study to examine inheritance patterns exclusively in the
paternal line. It builds on their previous work, which demonstrated the benefits of fish oil
supplementation in mothers for reducing childhood obesity risk.

In the new study, which involved almost 150 mice, the researchers fed male mice a high-fat
diet either with or without added fish oil. They were then mated with female mice that
consumed a regular healthy low-fat diet.

The researchers found that offspring that were fed a low-fat healthy diet and fathered by
males receiving fish oil weighed less at 7 and 21 days than offspring of the males not
receiving fish oil. Female offspring from males receiving fish oil also had improved metabolic
health as measured by glucose clearance and insulin sensitivity.

“This concept offers a significant potential to reshape our strategies in combating childhood
obesity,” said Ramalingam. “Picture a future where pre-conception dietary guidance isn't
solely directed at mothers, but also involves fathers, enabling them to play a more active
role in promoting their children's well-being right from the start.”

The researchers are now studying the potential mechanisms through which dietary changes
affect sperm, aiming to better understand how this information transfer influences the
subsequent generation. They are also investigating muscle and liver gene expression to gain
deeper insights into the genetic foundation of the enhanced insulin sensitivity in females.

Dellet will present this research at during the Graduate Student Research Award Competition at
9:30 a.m.-12 p.m. CDT on Saturday, June 29 (presentation details) and at 9-9:12 a.m. CDT on
Sunday, June 30, during the Vitamins and Minerals Session in McCormick Place

(abstract; presentation details).

Please note that abstracts presented at NUTRITION 2024 were evaluated and selected by a
committee of experts but have not generally undergone the same peer review process required
for publication in a scientific journal. As such, the findings presented should be considered
preliminary until a peer-reviewed publication is available.
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About NUTRITION 2024

NUTRITION 2024 is the flagship meeting of the American Society for Nutrition and

the premier educational event for nutritional professionals around the

globe. NUTRITION brings together lab scientists, practicing clinicians, population health
researchers, and community intervention investigators to identify solutions to today’s
greatest nutrition challenges. Our audience also includes rising leaders in the field -
undergraduate, graduate, and medical students. NUTRITION 2024 will be held June 29-July
2, 2024 in Chicago. https://nutrition.org/N24 #Nutrition2024

About the American Society for Nutrition (ASN)

ASN is the preeminent professional organization for nutrition research scientists and
clinicians around the world. Founded in 1928, the society brings together the top nutrition
researchers, medical practitioners, policy makers and industry leaders to advance our
knowledge and application of nutrition. ASN publishes four peer-reviewed journals and
provides education and professional development opportunities to advance nutrition
research, practice, and education. Since 2018, the American Society of Nutrition has
presented NUTRITION, the leading global annual meeting for nutrition

professionals. http://www.nutrition.org

Find more news briefs fromm NUTRITION 2024
at: https://www.eurekalert.org/newsroom/nutrition2024/home.

###

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://nutrition.org/N24
http://www.nutrition.org/
https://www.eurekalert.org/newsroom/nutrition2024/home

3. BPHMREICEETAF-HLHMA
BHBREDOREDBEICHIEGFEREL. FLLWIDRETILERHR
COEBDOREDABEECIYRERNERBADEEZTT

Bft:2024 78 1H
Y—R : KK
BE:

BHRE (MEEEBITENELLD) FEHAPTHEAALDOAZREETEY., H#HAE
AODEEHEIZHEN. COHFEIEEEMLTVS, CNITEMEOZL, DFYIE
L1EEZELTVSEDD . ZDOREICHIMBOIEREEAN=_XLIETTHATH 1=,
SE. KRKEZOHAEF—LIE. BHREICHAETIEZELGELFTHD Men! ZHE
L.COERBOHFLLEMETILERREL,

Menl EFEIENDEEFIE. MENT EEENDERFHRELEELTHY. BEEE%SI
FRIL.MROZILLEFEHOBRRBREOREOTMAICHABRLTLS, IEF—L
(&, MERIZEFESFHREBEIZS TS Men! DERBNZFFAEL. SED TV RXTIE Menl LR
ILHAMETL. BEFMRICET2ZILEAEEGFOEENLFL TSI LERRL,
KIZ Menl ZEBFMBTHEMICTEEHILTESLYIR ETILEERLIZ. ChioDYT
DADEIE. SEHDOABDOMRIEEEIZEITL,

COMEIL. BHRELTORBENTAREICHATIEMEEZFEODELLIC, [FEMEG
BEEDAEVNHETMTI-ODCDEEDNAFI—H—4HETSHLTEREICER
FEWEDTE, EL T Aging CelllEEIZREBINTULNS,

MEEE—_1—R/MDryTR—JIZRS

< FE X >New insights into osteoporosis | EurekAlert!

NEWS RELEASE 1-JUL-2024

|[New insights into osteoporosis

Researchers from Osaka University have identified a gene underlying
the development of osteoporosis and developed a new mouse model,

pointing the way for future treatments and a greater understanding of
this disease

Peer-Reviewed Publication

OSAKA UNIVERSITY
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MOLECULAR MECHANISM OF SENESCENCE INDUCED BY OSTEOBLAST MEN1 DEFICIENCY SASP:
SENESCENCE-ASSOCIATED SECRETORY PHENOTYPE.
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CREDIT: 2024 UKON ET AL., CELLULAR SENESCENCE BY LOSS OF MEN1 IN OSTEOBLASTS IS CRITICAL FOR
AGE-RELATED OSTEOPOROSIS. AGING CELL

Osaka, Japan - Osteoporosis—weakening of the bones with age—affects millions worldwide,
and this figure is increasing annually as the global population ages. It is associated with the
aging, or ‘senescence’, of bone cells, but the underlying cell types and mechanisms were
unclear. Now, however, a research team from Osaka University has identified a key
osteoporosis-related gene, Men1, and developed a new animal model of this disease.

Bones contain cells called osteoblasts and osteoclasts. Osteoclasts break down old bone
tissue in a process called ‘resorption’, allowing it to be replaced with new healthy bone made
by osteoblasts. Osteoporosis can result when the breakdown of the old bone occurs at a
rate faster than formation of the new bone. Cellular senescence of osteoblasts, reducing
their efficiency, might be a reason underlying this imbalance.

A gene called MenT is linked to a genetic condition known as MEN1, causing benign tumors
and associated with both cellular senescence and the development of osteoporosis early in
life. The team investigated the role of MenT in age-related osteoporosis and found that
elderly mice showed both reduced levels of Men7 and increased activity of senescence-
related genes in osteoblasts.

They then generated a mouse model where MenT could be inactivated specifically in
osteoblasts. The bones of these mice resembled the fragile bones seen in elderly humans.
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“The osteoblasts showed reduced bone formation activity, and accelerated cellular
senescence through a pathway called mTORC1,” explains lead author Yuichiro Ukon, “while
the numbers of osteoclasts were increased, increasing bone resorption.” Inactivation

of Men1 thus upset the balance between bone breakdown and formation, leading to the
development of osteoporosis.

This new mouse model is particularly important because most studies of osteoporosis use
elderly mice to mimic the human symptoms. However, natural aging involves multiple
factors that influence the onset of osteoporosis, including reduced activity with increasing
age and menopause-related hormonal changes. “This model is the first time that the cellular
senescence underlying osteoporosis has been modeled without the confounding factors
present in elderly mice,” explains corresponding author Takashi Kaito, “and is therefore a
key step forward in our understanding of the biological mechanisms behind this disease.”

The team also showed that the use of a drug called metformin, known to suppress the
MTORC1 cellular senescence pathway, was able to suppress this senescence in osteoblast
cells in vitro, and to partially restore the bone structure in Men1-deficient mice, indicating the
potential effectiveness of osteoporosis treatments targeting cellular senescence.

This study is therefore highly significant in advancing our understanding of osteoporosis
and potential treatments, as well as identifying biomarkers of the disease for evaluating the
efficiency of prospective therapies. The mice developed here also provide a novel model of
osteoporosis, which is key for ongoing research. Because cellular senescence has been
linked to other age-related diseases and cancers, this work may provide insights into many
other diseases.

#it#
The article, “Cellular senescence by loss of MenT in osteoblasts is critical for age-related
osteoporosis”, was published in Aging Cell at DOI: https://doi.org/10.1111/acel.14254

About Osaka University

Osaka University was founded in 1931 as one of the seven imperial universities of Japan and
is now one of Japan's leading comprehensive universities with a broad disciplinary
spectrum. This strength is coupled with a singular drive for innovation that extends
throughout the scientific process, from fundamental research to the creation of applied
technology with positive economic impacts. Its commitment to innovation has been
recognized in Japan and around the world. Now, Osaka University is leveraging its role as a
Designated National University Corporation selected by the Ministry of Education, Culture,
Sports, Science and Technology to contribute to innovation for human welfare, sustainable


https://doi.org/10.1111/acel.14254

development of society, and social transformation.
Website: https://resou.osaka-u.ac.jp/en
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Scientists turn white fat cells into calorie-
burning beige fat

Date:
July 1, 2024
Source:
University of California - San Francisco

Summary:


https://www.sciencedaily.com/releases/2024/07/240701131754.htm

Researchers have figured out how to turn ordinary white fat cells, which store
calories, into beige fat cells that burn calories to maintain body temperature.

FULL STORY

New UCSF study shows that suppressing a protein turns ordinary
fat into a calorie burner and may explain why drug trials attempting
the feat haven't been successful.

Researchers at UC San Francisco have figured out how to turn ordinary white fat
cells, which store calories, into beige fat cells that burn calories to maintain body
temperature.

The discovery could open the door to developing a new class of weight-loss drugs
and may explain why clinical trials of related therapies have not been successful.

Until now, researchers believed creating beige fat might require starting from stem
cells. The new study published July 1 in the Journal of Clinical Investigation, showed
that ordinary white fat cells can be converted into beige fat simply by limiting
production of a protein.

"A lot of people thought this wasn't feasible," said Brian Feldman, MD, PhD, the
Walter L. Miller, MD Distinguished Professor in Pediatric Endocrinology and senior
author of the study. "We showed not only that this approach works to turn these
white fat cells into beige ones, but also that the bar to doing so isn't as high as we'd
thought."

A fat transformation

Many mammals have three "shades" of fat cells: white, brown and beige. White fat
serves as energy reserves for the body, while brown fat cells burn energy to release
heat, which helps maintain body temperature.

Beige fat cells combine these characteristics. They burn energy, and unlike brown fat
cells, which grow in clusters, beige fat cells are embedded throughout white fat
deposits.

Humans and many other mammals are born with brown fat deposits that help them
maintain body temperature after birth. But, while a human baby's brown fat
disappears in the first year of life, beige fat persists.

Humans can naturally turn white fat cells into beige ones in response to diet or a cold
environment. Scientists tried to mimic this by coaxing stem cells into becoming
mature beige fat cells.

But stem cells are rare, and Feldman wanted to find a switch he could flip to turn
white fat cells directly into beige ones.

"For most of us, white fat cells are not rare and we're happy to part with some of
them," he said.

Of mice and humans



Feldman knew from his earlier experiments that a protein called KLF-15 plays a role
in metabolism and the function of fat cells.

With postdoctoral scholar Liang Li, PhD, Feldman decided to investigate how the
protein functioned in mice, which retain brown fat throughout their lives. They found
that KLF-15 was much less abundant in white fat cells than in brown or beige fat
cells.

When they then bred mice with white fat cells that lacked KLF-15, the mice
converted them from white to beige. Not only could the fat cells switch from one form
into another, but without the protein, the default setting appeared to be beige.

The researchers then looked at how KLF-15 exerts this influence. They cultured
human fat cells and found that the protein controls the abundance of a receptor
called Adrb1, which helps maintain energy balance.

Scientists knew that stimulating a related receptor, Adrb3, caused mice to lose
weight. But human trials of drugs that act on this receptor have had disappointing
results.

A different drug targeting the Adrb1 receptor in humans is more likely to work,
according to Feldman, and it could have significant advantages over the new,
injectable weight-loss drugs that are aimed at suppressing appetite and blood sugar.

Feldman's approach might avoid side effects like nausea because its activity would
be limited to fat deposits, rather than affecting the brain. And the effects would be
long lasting, because fat cells are relatively long-lived.

"We're certainly not at the finish line, but we're close enough that you can clearly see
how these discoveries could have a big impact on treating obesity," he said.

Liang Li is also an author of this study.
This work was funded by NIH grant RO1DK132404.

Story Source:

Materials provided by University of California - San Francisco. Original written by
Robin Marks. Note: Content may be edited for style and length.

Journal Reference:

1. Liang Li, Brian J. Feldman. White adipocytes in subcutaneous fat depots require
KLF15 for maintenance in preclinical models. Journal of Clinical Investigation,
2024; 134 (13) DOI: 10.1172/3CI1172360
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Scientists create first mouse model with
complete, functional human immune system

Breakthrough for biomedical research promises new insight into
immunotherapy development and disease modeling

Peer-Reviewed Publication

UNIVERSITY OF TEXAS HEALTH SCIENCE CENTER AT SAN ANTONIO
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A breakthrough for biomedical research promises new insight into immunotherapy
development and disease modeling. Scientists at The University of Texas Health Science
Center at San Antonio have created a humanized mouse model with a human immune

system and a human-like gut microbiome that is capable of mounting specific antibody
responses.
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The scientists were led by Paolo Casali, MD, University of Texas Ashbel Smith Professor and

Distinguished Research Professor, Department of Microbiology, Immunology and Molecular
Genetics in the Joe R. and Teresa Lozano Long School of Medicine. Casali has five decades of
biomedical research experience in immunology and microbiology and is a leading
researcher in molecular genetics and epigenetics of the antibody response.

The aim of the multi-year project, which will appear in the August 2024 issue of Nature
Immunology, was to overcome limitations of currently available in vivo human models by
creating a humanized mouse with a fully developed and functional human immune system.

Mice are widely used in biological and biomedical research because they are small, easy to
handle, share many immune elements and biological properties with humans and are easily
genetically modified. Many of the more than the 1,600 immune response mouse genes,
however, are incongruent with their human equivalents, resulting in divergencies or
deficiencies of mice as predictors of human immune responses. This made availability of a
“humanized” mouse model that faithfully reproduces human immune responses a high
priority.

The first humanized mice were created in the 1980s to model human HIV infection and the
human immune response to HIV. Humanized mice were, and have been created since, by
injecting immunodeficient mice with human peripheral lymphocytes, hematopoietic stem
cells or other human cells. Previous and current models, however, do not develop a fully
functional human immune system, have a brief lifespan and do not mount efficient immune
responses. This makes them unsuitable for development of in vivo human
immunotherapies, human disease modeling or human vaccine development.

Casali's team began with injecting immunodeficient NSG W41 mutant mice intracardiacally
(left ventricle) with human stem cells they purified from umbilical cord blood. After a few
weeks, once the graft has been established, the mice are hormonally conditioned with 17b-
estradiol (E2), the most potent and abundant form of estrogen in the body. Hormonal
conditioning by estrogen was prompted by previous research by Casali and others
suggesting that estrogen boosts the survival of human stem cells, boosts B lymphocyte
differentiation and production of antibodies to viruses and bacteria.


https://directory.uthscsa.edu/academics/profile/pcasali

The resulting humanized mice, called TruHuX (for truly human, or THX), possess a fully
developed and fully functional human immune system, including lymph nodes, germinal
centers, thymus human epithelial cells, human T and B lymphocytes, memory B
lymphocytes, and plasma cells making highly specific antibody and autoantibodies identical
to those of humans.

THX mice mount mature neutralizing antibody responses to Salmonella Typhimurium and
SARS-CoV-2 virus Spike S1 RBD after vaccination with Salmonella flagellin and the Pfizer
COVID-19 mRNA vaccine, respectively. THX mice are also amenable to developing full-
fledged systemic lupus autoimmunity after an injection of pristane, an oil that triggers an
inflammatory response.

Casali said the THX mouse discovery opens the possibilities for human in vivo
experimentation, for development of immunotherapeutics such as cancer checkpoint
inhibitors, development of human bacterial and viral vaccines, as well as the modeling of
many human diseases. He also hopes the new approach could make obsolete the use of
non-human primates for immunological and microbiological biomedical research.

As prior research on the effect of estrogen and the immune system is sparse, Casali hopes
this discovery prompts further research into the topic.

“By critically leveraging estrogen activity to support human stem cell and human immune
cell differentiation and antibody responses, THX mice provide a platform for human
immune system studies, development of human vaccines and testing of therapeutics,”
Casali said.

With the THX model, the Casali lab is now investigating the in vivo human immune response
to SARS-CoV-2 (COVID-19) at the systemic and local levels, and human memory B
lymphocytes, the dependence on nuclear receptor RORa for their generation and the events
that lead to RORa expression and dysregulation. They are also exploring epigenetic factors
and mechanisms that mediate generation of human plasma cells, the cell factories that
make antibodies — literally thousands per second — to bacteria, viruses or cancer cells.



“A humanized mouse that mounts mature class-switched, hypermutated and neutralizing
antibody responses”

Daniel P. Chupp, Carlos E. Rivera, Yulai Zhou, Yijiang Xu, Patrick S. Ramsey, Zhenming Xu,
Hong Zan, Paolo Casali

Released June 25, 2024, Published vol 25, issue 8 (August) of Nature Immunology.

https://www.nature.com/articles/s41590-024-01880-3
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Features of H5N1 influenza viruses in dairy
cows may facilitate infection, transmission in
mammals

H5N1 virus did not efficiently transmit via respiratory route to ferrets
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IMAGE:

COLORIZED TRANSMISSION ELECTRON MICROGRAPH OF AVIAN INFLUENZA A H5N1 VIRUS PARTICLES
(YELLOW/RED) GROWN IN MADIN-DARBY CANINE KIDNEY (MDCK) EPITHELIAL CELLS. MICROSCOPY BY
CDC; REPOSITIONED AND COLORIZED BY NIAID.
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WHAT:

A series of experiments with highly pathogenic H5N1 avian influenza (HPAI H5N1) viruses
circulating in infected U.S. dairy cattle found that viruses derived from lactating dairy cattle
induced severe disease in mice and ferrets when administered via intranasal inoculation.
The virus from the H5N1-infected cows bound to both avian (bird) and human-type cellular
receptors, but, importantly, did not transmit efficiently among ferrets exposed via
respiratory droplets. The findings, published in Nature, suggest that bovine (cow) HPAI H5N1
viruses may differ from previous HPAI H5N1 viruses and that these viruses may possess
features that could facilitate infection and transmission among mammals. However, they
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currently do not appear capable of efficient respiratory transmission between animals or
people.

In March 2024, an outbreak of HPAI H5N1 was reported among U.S. dairy cattle which
spread across herds and led to fatal infections among some cats on affected farms, spillover
into poultry, and four reported infections among dairy workers. The HPAI H5N1 viruses
isolated from affected cattle are closely related to H5N1 viruses that have circulated in
North American wild birds since late 2021. Over time, those avian viruses have undergone
genetic changes and have spread throughout the continent causing outbreaks in wild birds
and mammals—sometimes with mortality rates and suspected transmission within

species.

To better understand the characteristics of the bovine H5N1 viruses, researchers from the
University of Wisconsin-Madison, Japan’s Shizuoka and Tokyo Universities, and Texas A&M
Veterinary Medical Diagnostic Laboratory conducted experiments to determine the ability of
bovine HPAI H5N1 to replicate and cause disease in mice and ferrets, which are routinely
used for influenza A virus studies. Ferrets are thought to be a good model for
understanding potential influenza transmission patterns in people because they exhibit
similar clinical symptoms, immune responses and develop respiratory tract infections like
humans.

The researchers intranasally administered to mice doses of bovine HPAI H5N1 influenza of
increasing strength (5 mice per dosage group), and then monitored the animals for body
weight changes and survival for 15 days. All the mice that received the higher doses died of
infection. Some of the mice that received lower doses survived, and those that received the
lowest dose experienced no body weight loss and survived.

The researchers also compared the effects of the bovine HPAI H5N1 virus to a Vietnamese
H5N1 strain that is typical of HSN1 avian influenza virus in humans and to an H1N1
influenza virus, both delivered intranasally to mice. The mice that received either the bovine
HPAI H5N1 virus or the Vietnamese avian H5N1 virus experienced high virus levels in
respiratory and non-respiratory organs, including in the mammary glands and muscle
tissues, and sporadic detection in the eyes. The H1N1 virus was found only in the
respiratory tissues of the animals. Ferrets intranasally infected with the bovine HPAI H5N11
virus experienced elevated temperatures and loss of body weight. As with the mice, the
scientists discovered high virus levels in the ferrets’ upper and lower respiratory tracts and
other organs. Unlike the mice, however, no virus was found in the ferrets’ blood or muscle
tissues.

“Together, our pathogenicity studies in mice and ferrets revealed that HPAI HSN1 derived
from lactating dairy cattle may induce severe disease after oral ingestion or respiratory
infection, and infection by either the oral or respiratory route can lead to systemic spread of



virus to non-respiratory tissues including the eye, mammary gland, teat and/or muscle,” the
authors write.

To test whether bovine H5N1 viruses transmit among mammals via respiratory droplets,
such as emitted by coughs and sneezes, the researchers infected groups of ferrets (four
animals per group) with either bovine HPAI H5N1 virus or H1N1 influenza, which is known to
transmit efficiently via respiratory droplets. One day later, uninfected ferrets were housed in
cages next to the infected animals. Ferrets infected with either of the influenza viruses
showed clinical signs of disease and high virus levels in nasal swabs collected over multiple
days. However, only ferrets exposed to the H1N1-infected group showed signs of clinical
disease, indicating that the cow influenza virus does not transmit efficiently via respiratory
droplets in ferrets.

Typically, avian and human influenza A viruses do not attach to the same receptors on cell
surfaces to initiate infection. The researchers found, however, that the bovine HPAI H5N1
viruses can bind to both, raising the possibility that the virus may have the ability to bind to
cells in the upper respiratory tract of humans.

“Collectively, our study demonstrates that bovine H5N1 viruses may differ from previously
circulating HPAI H5N1 viruses by possessing dual human/avian-type receptor-binding
specificity with limited respiratory droplet transmission in ferrets,” the authors said.

The National Institute of Allergy and Infectious Diseases (NIAID), part of the National
Institutes of Health, funded the work of the University of Wisconsin-Madison researchers.

ARTICLE:
A Eisfield et al. Pathogenicity and transmissibility of bovine H5N1 influenza virus in mice and
ferrets. Nature DOI: 10.1038/s41586-024-07766-6 (2024).

WHO:
Lauren Byrd-Leotis, Ph.D., with the Viral Respiratory Diseases Section of NIAID’s Division of
Microbiology and Infectious Diseases, is available to discuss the findings.

CONTACT:
To schedule interviews, please contact the NIAID News and Science Writing Branch, (301)
402-1663, niaidnews@niaid.nih.gov.

NIAID conducts and supports research—at NIH, throughout the United States, and
worldwide—to study the causes of infectious and immune-mediated diseases, and to
develop better means of preventing, diagnosing and treating these illnesses. News releases,
fact sheets and other NIAID-related materials are available on the NIAID website.
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Animal research is not always king;:
researchers should explore the alternatives

Technological advances can reduce the numbers of laboratory animals used in
studies — but they need to be carefully validated.
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Key differences between the immune responses of humans and mice make
mice poor models for treating diseases such as sepsis in humans.

Credit: Philippe Merle/AFP/Getty

It’ s been more than a year since US President Joe Biden signed a law allowing
researchers to test drug candidates on human tissue or computer models
before moving to trials in people. This challenged a regulatory dogma, accepted
since the 1930s, that vaccines and drugs need to be tested on one rodent
species and one non—-rodent, such as a primate.

Researchers such as Ofer Levy, a vaccinologist at Boston Children’ s Hospital
in Massachusetts, rejoiced. Levy has long advocated that studies in human
tissue can, in some cases, be more informative than those done on animals. But
the number of researchers who don’ t know about the law, which was signed in
December 2022, stuns him: “I mention it, and they look at me like I fell from the
sky,” he says.

Animal studies are still important and often necessary, especially in the latter
stages of vaccine and drug development. Moreover, researchers and funders
need to be cautious and establish a way to carefully validate disease models
based on human tissue. The changed mandate for the US Food and Drug



Administration (FDA) is a reminder for researchers to reduce their reliance on
animals, particularly in early—stage research.

Global data on animals in research are incomplete, but there are signs that the
number of scientific procedures performed on live animals is falling in some
countries. According to UK government data for example, 2.76 million such
procedures were performed in the country in 2022. This is the lowest number
since 2002, and markedly lower than the 4.14—million peak in 2015.

Octopuses used in research could receive same protections as monkeys

What, then, are the alternatives? Induced pluripotent stem cells — which have
been ‘reprogrammed’ so that they can turn into any cell type — offer a way to
generate human cells from skin or blood samples. Organoids, 3D cultures that
can comprise multiple cell types, take such Petri—dish systems to the next
level. They allow researchers to evaluate the interplay between cell types and
the importance of their spatial organization on drug responses. Researchers are
innovating in other ways, too. Small tissue samples can yield a wealth of data,
which means human biopsies taken using very fine needles, which minimize the
risk of harm, can be used for such studies.

Such approaches will never completely replace animal research. An organoid is
not a full substitute for a mouse when evaluating, for example, how an
experimental drug is absorbed and metabolized throughout the body. But these
techniques allow for more initial hypotheses to be based on human—tissue
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responses to the environment or a disease, rather than beginning with
observations of the animal model and looking for parallels in humans.

An important application has been in immunology. Although much has been
learnt about the human immune system by studying mice, there are key
differences between biological processes in the two speciesi, so a particular
mouse immune response might not be replicated in a human. For example,
differences in how mice respond to infection have generally made them poor
models of sepsis, a life—threatening condition in which the body’ s reaction to
infection can damage organs. As a result, treatments for sepsis developed in
rodents have translated poorly to humansz2.

Can lab-grown brains become conscious?

Even among humans, responses to vaccines can vary by age, sex and
geographical region in ways that are often difficult to model using animals3. And
it is difficult to discover the molecular basis of longevity in a human centenarian
while rifling through the genome of a rodent that reaches old age within two
years. Around 90% of therapies tested in early—stage clinical trials fail to make it
to market — a failure rate thought to result partially from a heavy reliance on
animal models in preclinical research. Cancer cures in mice rarely translate to
approved drugs in humans.

And then there are animal-rights concerns. Researchers must have a strong
justification for using animals in their studies, and even then, there are rules
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limiting their use. For example, according to NIH guidance, it is inhumane to
keep a mouse alive in a lab after some of the painful and debilitating
consequences of ageing begin to take hold.

Experiments involving animals can also take an emotional toll on the

researchers who carry out the work. And studies on captive primates raise

extra ethical concerns, particularly when the work is outsourced to countries

with relatively few restrictions on primate research.

Replacing animals in studies with human tissue brings its own challenges, which
need to be mitigated if the practice is to become widespread. Correlations
found in human—tissue biopsies, for example, might require subsequent
experiments in animals to establish causality. Conducting such studies in
humans could be complex, expensive and ethically fraught.

And just because a technique is based on human cells, that doesn’ t make it
necessarily superior. Funders and researchers will need to invest in the
validation of these methods, by comparing results of computer predictions or
tests using organoids with the results of clinical trials of the same experimental
drug. Even Levy emphasizes that animals are also crucial for parts of his

team’ s research. “We still make use of animal models — just 70-80% less than
the average research group,” he says.

The FDA policy allowing non—animal data to be used to support drug approvals
needs to be much better communicated and amplified by the agency, funders
and research institutions. And more researchers need to embrace the change.
The outcome will be more—rigorous evaluation of experimental medications, and
more—meaningful results.
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