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Japan’s Otsuka Pharma to pay up to $1.1 bln to acquire Jnana Therapeutics | Reuters
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Sanofi to invest 1.3 bln euros in new insulin plant in Frankfurt | Reuters
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Lilly CEO Says Weight—Loss Drug Will Be Off Shortage Soon — BNN Bloomberg
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BioNTech sued by UPenn over COVID—19 vaccine patent royalties | Reuters



https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E6%85%B6%E5%BF%9C%E5%A4%A7%E5%AD%A6&fr=link_kw_nws_direct&fr2=cid_bc6383ca62052b1fcc15ce5ad11d2ee0d8907ff0
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E7%A6%8F%E7%94%B0%E6%81%B5%E4%B8%80&fr=link_kw_nws_direct&fr2=cid_bc6383ca62052b1fcc15ce5ad11d2ee0d8907ff0
https://www.reuters.com/business/healthcare-pharmaceuticals/japans-otsuka-pharma-pay-up-11-bln-acquire-jnana-therapeutics-2024-08-01/
https://www.reuters.com/business/healthcare-pharmaceuticals/sanofi-invest-13-bln-euros-new-insulin-plant-frankfurt-2024-08-01/
https://www.bnnbloomberg.ca/business/2024/08/01/lilly-ceo-says-weight-loss-drug-will-be-off-shortage-very-soon/
https://www.reuters.com/legal/litigation/biontech-sued-by-upenn-over-covid-19-vaccine-patent-royalties-2024-08-06/

8/6

8/17

8/8

8/9

8/12

8/12

8/13

8/14

8/15

8/15

iPS IR CIRBI IR LR IDBR - -FRI7—~

iPS g (AT L e MR ZFI AL, REORBLENEESIRAMERR LRRILIZERT
BERD 1 BIBEZAMKKERETERLIzE EFRI7—IEHFBEEEIAVF XA S B, FERL =,
Sk EETREROERHETEEN 20 AZHRITEERZITL. 2028 FEOERALERET.

BRENDDRAME . HEIOFT VAL ADREEINGH B RGEEEERKOFERFEIC
LUES

TERICEETIRBEAEET I TSTAIVY AJEVSKREMEN, HiEa0F 9/ I)L AN
REMZEEE. BAEBRRELEDHRIIL—THEEL . IMILAKREDR/NA I8N0 EIZ
BHEITHHEBISGERVICESL. EFOMBEICRIESZDEH VDTS ENS, ZEKICH SRR EME
FRELTOMERHFELHFLTLD,

B ESOEXME A2 /R4 LR (cTTP) 3 Adzynma Z RN &R

Takeda’ s ADZYNMA receives approval in EU for cTTP treatment (pharmaceutical-technology.com)
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Biotech firm Recursion to buy smaller peer Exscientia for $688 million | Reuters
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US FDA declines to approve first MDMA-based PTSD treatment | Reuters

7 BOHERFHREITE ERES -NOAACKEBERTE)

KBFEFRTBE(NOAA) (T 12 B, £ BIEBRAIE LZRBEWNT BITHoIzERRLI-, ACLEOHRTE
BB 14 AERTEBEREEEHL,

BRI ES (EU) DSIRER R YET—9, ARV AKUIEZEEN Y —E X (C3S) &£, NOAA LIZERLD
T—RZEFHERALTEY. 7 AOFHREEFIEEZHOTNITERSI-EDHBFERERRL TS,

DNA TRl EZ BICEKRE T H5TE

HEKFRIEDIERDERICHEZ S T TICHADEYDRETFEAAICIND. LIBETEET S
TR 7— LNV RIEFITFREINERT, EABEDEYMIERLTCLE->TH. ZOEELY
DTILHDERINT NS, 1A, CCETHIKGERIEAED &L A LBERTEREICRELTHEL
DIFEHLLMELINT . ZDIFEE Oxford Academic IZABHSN=E/X T, 1D DNA 2T ILEL
EERETIITERELZ. AETEETHFENHELHIISIN, FREDOEKNITEERTF. TDA.
BOmRBMEIZIE, BIZRAFTRX 196 EEZTRLIIVTZHAFEET S0, BEORESHIZES
s,

ILRYIXIZWHO AREEETE 1 E3NANRY--FIUHhERTREETL K

HAREEEWHO) DTROR-7H/LEBRRIE 14 B, 7I7VHHEHTEASREEIT LR Y
DA(HIVE) HIZDOWT 1 FE 3N ASYICIERMNGARBE LOREERIZEE L.

([RAFRETEN2EBOILRYIRA(YILE) BATHERMICHLE. 248 HIxrESR


https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=iPS%E7%B4%B0%E8%83%9E&fr=link_kw_nws_direct&fr2=cid_5512b92f6398f466f7a179f4753363d3e0445c9c
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E4%BD%8F%E5%8F%8B%E3%83%95%E3%82%A1%E3%83%BC%E3%83%9E&fr=link_kw_nws_direct&fr2=cid_5512b92f6398f466f7a179f4753363d3e0445c9c
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E3%83%98%E3%83%AA%E3%82%AA%E3%82%B9&fr=link_kw_nws_direct&fr2=cid_5512b92f6398f466f7a179f4753363d3e0445c9c
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%E3%82%A6%E3%82%A4%E3%83%AB%E3%82%B9&fr=link_kw_nws_direct&fr2=cid_f067378bed003b86b59658982f0c93374ceb99c9
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E5%90%8D%E5%8F%A4%E5%B1%8B%E5%A4%A7%E5%AD%A6&fr=link_kw_nws_direct&fr2=cid_f067378bed003b86b59658982f0c93374ceb99c9
https://www.pharmaceutical-technology.com/news/takedas-adzynma-eu-cttp/
https://www.reuters.com/markets/deals/biotech-firm-recursion-buy-smaller-peer-exscientia-688-million-2024-08-08/
https://www.reuters.com/business/healthcare-pharmaceuticals/us-fda-declines-approve-first-mdma-based-ptsd-treatment-2024-08-09/
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E6%AC%A7%E5%B7%9E%E9%80%A3%E5%90%88&fr=link_kw_nws_direct&fr2=cid_5818fdd6b0c2400f1454af97700879f21e8ffeb3
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E3%82%B3%E3%83%9A%E3%83%AB%E3%83%8B%E3%82%AF%E3%82%B9&fr=link_kw_nws_direct&fr2=cid_5818fdd6b0c2400f1454af97700879f21e8ffeb3
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E5%9C%B0%E7%90%83%E6%B8%A9%E6%9A%96%E5%8C%96&fr=link_kw_nws_direct&fr2=cid_9bb49dc682f60ee21153da3a325befeb424c4510

8/16

8/16

8/16

8/16

8/117

8/17

8/18

8/19

8/20

8/21

8/21

8/22

TLRYIR(HILE) EEK.. T7VAUNTHIDER RHz—T2 THER
SIGA(A#t: =a2—3—9) DI YA ILARE tecovirimat D TLRYI R BENRRET

The antiviral tecovirimat is safe but did not improve clade I mpox resolution in Democratic Republic
of the Congo | National Institutes of Health (NIH)

As mpox outbreak spreads across Africa, Siga's antiviral Tpoxx misses the bar in Congo study |

Fierce Pharma
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Pfizer and BioNTech Provide Update on mRNA-based Combination Vaccine Program Against
Influenza and COVID-19 in Individuals 18-64 Years of Age | Business Wire
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Lilly’s weight—loss drug cuts diabetes risk in overweight patients | Reuters
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South Korea can overcome its researcher shortage — but it must embrace all talents (nature.com)
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Pfizer and BioNTech Receive U.S. FDA Approval & Authorization for Omicron KP.2—adapted COVID—

19 Vaccine | Business Wire

US FDA approves updated COVID shots ahead of fall and winter | Reuters
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Newly licensed Alzheimer’ s drug, lecanemab, not available on NHS — Alzheimer's Research UK

(alzheimersresearchuk.org)
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Eli Lilly Alzheimer’ s drug set to face same fate as Biogen’ s in U.K.: report (msn.com)
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Merck wins EU nod for rare lung disease drug Winrevair (NYSE:MRK) | Seeking Alpha

BTN KETODEIEEE Fareston BrFEH1E

With new focus, Kyowa Kirin pulls decades—old breast cancer drug Fareston from US market | Fierce
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Pfizer H\ Flagship Pioneering EFHATZ T IE 10 DFEERIFHE T AEYFAAIZRHEE D ProFound
Therapeutics (AR #t : Y HFa—+t Y MF T wP) IZRUNT Quotient Therapeutics 1% %,

Pharma Industry News and Analysis | FirstWord Pharma

Pfizer taps Flagship's Quotient in hunt for new heart and kidney disease targets
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Merck & Co A1 PD-1 ZE Keytruda (34 kJL—4 ; pembrolizumab) M iRXE& 2 D-KEYNOTE-867 &
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Live longer, die healthier: Mice model reveals
cells that can improve cardiac and metabolic
function
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Graphical abstract. Credit: Cell Metabolism (2024). DOI: 10.1016/j.cmet.2024.07.006

Everyone wants to live to a ripe old age, but no one wants to be decrepit. Now, University of Connecticut
researchers have demonstrated a treatment that could lengthen life—and vigor—up to the very end.

Even as human lifespans have lengthened over the past century, most people in old age suffer a serious health
decline in the last decade of life. Chronic illnesses such as cancer, diabetes, or cardiovascular disease may
begin, followed by frailty. Many interventions can prolong life, but not necessarily good health. And nobody
wants to spend the last years of an extra long life in decrepitude.

But that frail decline may not be inevitable. In the Aug 6 issue of Cell Metabolism, UConn School of Medicine
gerontologist Ming Xu describes how a group of mice lived 9% longer when they received monthly treatments,
or about 79 extra days of life. But the striking thing was not just that the mice lived longer, but that they could
walk faster and grip objects with greater strength than untreated mice of the same age.

In humans, slowed walking speed and weakened grip are tightly correlated with increased overall frailty. The
treated mice retained their strength and walking speed during the whole treatment period until the very end
of their lives.

The research is particularly significant because of the painstaking measurement and record keeping this
project required. Most experiments on mice, health, and longevity pick a certain end point in time—a18 or 24
months—and measure the effect of the treatment at that specific endpoint. But Xu, along with postdocs
Binsheng Wang and Lichao Wang and their colleagues, measured the health, grip strength, and walking
speed, along with a bevy of additional metrics, on the mice monthly from the time the mice were 20 months
old (equivalent to 60 year old humans) until death.

Some mice lived as long as 43 months. By doing this, they could assess the physical function and overall health
changes of each mouse throughout the entire treatment period. Since each mouse died at a different age, this
approach also allows Xu's team to evaluate health status in the time leading up to death, which often
represents the frailest and sickest stage of life.


https://www.cell.com/cell-metabolism/fulltext/S1550-4131(24)00277-8
https://medicalxpress.com/tags/treatment/

Excitingly, they found that even though the treated mice were older at the time of death, their physical
function and overall frailty were better than those of the controls during their last stage of life.

"We are all very excited about this finding, because it demonstrates that we not only extend the lifespan, but
indeed extend the life with good health in mice, which is a key goal for the aging field," says Xu, assistant
professor of the UConn Center on Aging and the Department of Genetics & Genome Sciences at UConn School
of Medicine.

The researchers used two groups of mice. One group received monthly treatments to remove highly
inflammatory cells from their tissues; the control group did not. "Highly inflammatory cells' were defined as
those actively expressing a specific gene called p21.

The team, including researchers from UConn Health, The University of Texas, Cedars-Sinai, The Jackson
Laboratory for Genomic Medicine, and the UNMC College of Dentistry, found the monthly treatments
extended both the maximum lifespan of mice—the oldest treated mice lived to be 43 months, equivalent to
about 130 years old as a human—as well as the average lifespan, so that the average treated mouse lived
longer, and healthier, than the average untreated mouse.

The researchers are now working on a way to translate their results to humans. If the treatment works as well
for humans, it would be equivalent to 8 to 10 additional years of healthy old age.

More information: Continuous intermittent clearance of p21-highly-expressing cells extends lifespan and
confers sustained benefits to health and physical function, Cell Metabolism (2024). DOI:
10.1016/j.cmet.2024.07.006. www.cell.com/cell-metabolism/f ... 1550-4131(24)00277-8

Journal information: Cell Metabolism

Provided by University of Connecticut
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Summary:

In a new study, a molecule identified and recently synthesized was shown to restore cognitive functions in
mice with symptoms of Alzheimer's disease by effectively jump-starting the brain's memory circuitry.

FULL STORY

In a new study, a molecule identified and synthesized by UCLA Health researchers was shown to restore
cognitive functions in mice with symptoms of Alzheimer's disease by effectively jumpstarting the brain's
memory circuitry.

If proven to have similar effects in humans, the candidate compound would be novel among Alzheimer's
disease treatments in its ability to revitalize memory and cognition, study authors said.

"There is really nothing like this on the market or experimentally that has been shown to do this," said study
lead author Dr. Istvan Mody, a professor of neurology and physiology at UCLA Health.

The molecule, DDL-920, works differently from recent FDA-approved drugs for Alzheimer's disease such as
lecanemab and aducanumab, which remove harmful plaque that accumulates in the brains of Alzheimer's
disease patients. While removing this plaque has been shown to slow the rate of cognitive decline, it does not
restore the memory and cognitive impairments.

"They leave behind a brain that is maybe plaqueless, but all the pathological alterations in the circuits and the
mechanisms in the neurons are not corrected," Mody said.

In the study, published in the journal The Proceedings of the National Academy of Sciences, UCLA researchers
led by Dr. Istvan Mody and Dr. Varghese John, professor of neurology, and director of the Drug Discovery
Laboratory (DDL) at the Mary S. Easton Center for Alzheimer's Disease Research and Care sought to find a
compound that could figuratively flip the switch back on in the brain's memory circuitry.

Similar to a traffic signal, the brain fires off electric signals at different rhythms to start and stop various
functions. Gamma oscillations are some of the highest-frequency rhythms and have been shown to
orchestrate brain circuits underlying cognitive processes and working memory -- the type of memory used to
remember a phone number. Patients with early Alzheimer's disease symptoms such as mild cognitive
impairment have been shown to have reduced gamma oscillations, Mody said.

Other studies attempted to use neuromodulation techniques to stimulate gamma oscillations to restore
memory. Auditory, visual or transcranial magnetic stimulation at a frequency of 40 Hz -- similar to the
frequency of a cat's purr -- worked to dissolve plaques in the brain but again did not show notable cognitive
enhancements, Mody said.

In this latest study, Mody and his team sought to tackle the problem from a different perspective. If they could
not jumpstart these memory circuits using external tools, perhaps there was a way to trigger these electrical
rhythms from the inside using a molecule.

Specifically, they needed a compound to target certain fast-firing neurons, known as the paravalbumin
interneurons, that are critical in generating gamma oscillations and therefore memory and cognitive
functions. However, certain chemical receptors in these neurons that respond to the chemical messenger
known as GABA work like brake pedals to reduce the gamma oscillations entrained by these neurons.

Mody, John and their team identified the compound DDL-g20 to antagonize these receptors, allowing the
neurons to sustain more powerful gamma oscillations.



To test whether this would actually result in improved memory and cognition, researchers used mice that were
genetically modified to have symptoms of Alzheimer's disease.

Both these Alzheimer's disease model mice and wild-type mice underwent baseline cognitive testingin a
Barnes maze -- a circular platform surrounded by visual clues and containing one escape hole. The maze is used
to measure how well rodents can learn and remember the location of the escape hole.

After the initial tests, researchers orally administered DDL-920 to the Alzheimer's model mice twice daily for
two weeks. Following treatment, the Alzheimer's disease model mice were able to recall the escape hole in the
maze at similar rates as the wild-type mice. Additionally, the treated mice did not display any abnormal
behavior, hyperactivity or other visible side effects over the two-week period.

Mody said that while the treatment was effective in mice, much more work would be needed to determine if
the treatment would be safe and effective in humans. Should it ultimately prove to be effective, the drug could
have implications for treatments of other diseases and health conditions that have diminished gamma
oscillations such as depression, schizophrenia and autism spectrum disorder, Mody said.

"We are very enthusiastic about that because of the novelty and the mechanism of action that has not been
tackled in the past," Mody said.

Story Source:

Materials provided by University of California - Los Angeles Health Sciences. Original written by Will
Houston. Note: Content may be edited for style and length.

Journal Reference:

1. Xiaofei Wei, Jesus J. Campagna, Barbara Jagodzinska, Dongwook Wi, Whitaker Cohn, Jessica T. Lee,
Chunni Zhu, Christine S. Huang, Laszlé Molnar, Carolyn R. Houser, Varghese John, Istvan Mody. A
therapeutic small molecule enhances y-oscillations and improves cognition/memory in Alzheimer’s
disease model mice. Proceedings of the National Academy of Sciences, 2024; 121 (33)

DOI: 10.1073/pnas.2400420121
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by Christine Yu, Pennsylvania State University
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Age-related deficits in memory updating are ameliorated by blocking HDAC3 immediately after updating.
Credit: Frontiers in Molecular Neuroscience (2024). DOI: 10.3389/fnmol.2024.1429880

Everyone has moments of forgetfulness from time to time, especially as we get older. But older adults don't
just have difficulty remembering new information. They also have a harder time modifying those memories
when new details emerge. Yet, little is known about the mechanisms behind memory updating and how those
mechanisms go awry with age.

A team of researchers from Penn State has identified an enzyme that contributes to age-related impairments
in memory updating. When blocked, older mice were better able to incorporate new information and
performed similarly to their younger counterparts.

The researchers said the findings, which are published in Frontiers in Molecular Neuroscience, may lead to the
development of potential therapeutic targets for improving cognitive flexibility in old age.

"It's important to understand what's happening at a molecular level during a memory update because, as
humans, most of our memories are updates. We're constantly building on things we already know and
modifying existing memories," said Janine Kwapis, assistant professor of biology and senior author of the
paper.

"But no one has really looked to see if the mechanisms behind memory formation and memory updating are
identical or if they are unique for memory updating. This is a step forward in figuring that out."

When a memory forms, the brain rewires itself to keep that memory in place through a process called
consolidation. Cells express proteins at the synapse, the gap between neurons that allows communication
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between nerve cells, linking together the cells activated when the memory is formed. When the memory is
recalled, those cells then fire together at the same time.

"When you're presented with new information, you have to bring that existing memory out of storage and
weaken it so it's ready to take on new information. Once the new information is learned and those new
neurons are incorporated, the updated memory is solidified and stored again," Kwapis said. Kwapis noted that
this process, called reconsolidation, becomes less effective with age.

In this study, the research team wanted to understand why it's harder to update memories with normal aging.
If they could enhance gene expression during reconsolidation, could they enhance the memory update too?

To test this, they blocked histone deacetylase 3 (HDAC3), an enzyme that regulates gene transcription, the
process of copying information from a DNA segment into RNA that will ultimately make a functional protein.
HDAC3 has been shown to negatively affect memory formation and gene expression during consolidation but
the researchers said its role in memory reconsolidation wasn't previously studied.

"HDAC3 typically tightens up the chromatin, a complex of DNA and proteins, and makes it hard for
transcription to happen," said Chad Smies, a doctoral student in biology and first author of the paper. "If we
block this enzymatic activity from happening, it may help maintain a more open chromatin state and improve
gene expression."

When HDAC3 was blocked during the memory reconsolidation phase, it prevented the typical age-related
deficits in memory updating. Older mice performed as well as their younger counterparts during a memory
update task.

The team used a methodology called the objects in updated locations paradigm, which Kwapis developed
specifically to test memory updating. It includes three phases: a training session where mice learn two
locations of identical objects; an update session where one of the objects is moved to a new location; and a
test session where the objects are placed in four separate locations—the original two training locations, the
updated location and a completely novel location.

"Mice like novelty, so if they have good memory for the training session or the update session, they'll explore
the novel object location more," Smies said. "But if they have poor memory, they tend to explore the
previously learned locations equally as the new location."

By identifying molecular mechanisms like HDAC3, the research team said they hope to provide potential
therapeutic targets for improving cognitive flexibility in old age.

"If these mechanisms improve memory in normal aging, they could potentially help with conditions like
Alzheimer's disease and dementia too," Kwapis said.

Other Penn State authors on the paper include Lauren Bellfy, doctoral student in molecular, cellular and
integrative biosciences, and Chad Brunswick, doctoral student in the neuroscience program. Destiny Wright
and Sofia Bennetts, who were undergraduate students at Penn State during the time of the research; Mark
Urban, a postdoctoral scholar at Penn State during the time of the research; and Guanhua Shu, who was a
graduate student at Harvard University at the time of the research, also contributed to the paper.

More information: Chad W. Smies et al, Pharmacological HDAC3 inhibition alters memory updating in young
and old male mice, Frontiers in Molecular Neuroscience (2024). DOI: 10.3389/fnmol.2024.1429880

Provided by Pennsylvania State University



https://medicalxpress.com/tags/nerve+cells/
https://medicalxpress.com/tags/gene+expression/
https://medicalxpress.com/tags/gene+transcription/
https://medicalxpress.com/tags/enzymatic+activity/
https://medicalxpress.com/tags/location/
https://medicalxpress.com/tags/training+session/
https://medicalxpress.com/tags/molecular+mechanisms/
https://dx.doi.org/10.3389/fnmol.2024.1429880
https://medicalxpress.com/partners/pennsylvania-state-university/

JAX IR RYRERICAT TREHSHREETILOLERZRE

Hft:2024 £ 8 B 14 B
H#l: v oY HER (JAX)

B

CxOVOMEMUAX) DR RELLIE. EMEROT7IO—FEEHIHHLVEEE
F#FEKLIE-.8 A 14 HE D[ Nature BiotechnologylEIZI8H S =arA Tl #ED
YORETIDRRE, EGMICEZHRETVRAOHBET ILEFERTHILET. LUYAM
DRIGZFRIL. RROEBRELAEEZHNETIAENRBASA TS,
NET.HEELBEIABOBRCPHEDTAMD=HITGERRIVRITIKELTE
. CRED T IORIIFITHAPCERBRCEEDBEHELTRRICTBEVWTARMOIKEEXIER
[CHRTEEVIENZL, FDALFIMHBORBFREROHIREEZTLIZILEIE., &
YEBEMHDEWERRERDITAHEMEERIAL TS,

xR OMEEEGCERETALII— T T47 8= LELTEZDR
BB MBI Y IRZDOEDTIELGL, FRSNDGETILOEGHZHEREDO RN
HEAEERLTVWS, BE—DIERRITIKFTHILET. ALETLIXLIXIEEED RS
REBE . SFEIFELRRDBEZERDOITHEEFLL->TLS,

=L, KYERELZF7IO—F

MRELLIEX. BEMICEHREIIRETILEMBEA—RAD 7y Z2HAEaHE 54
ARULBREEZRELTCVWS, CO770—FIX. BICHEAEITIEELECHEREE
AL.YXOREANBDT—3F KXY IEEIC—BIELHIENTETELEEIN TS,
MEEMIZEHREIIRETIVLEFEATSHIET. ABDORKEZEMIT I LTELLEE
MRz 1EAEVA— LB TIERR TS, COFEE. BROETPELDABREIC
WNIPEEORIGEZEBIDLETEGHTHIAREELH D,

—HEHR~DOEE

BEMICEHEIIVREZFERALEZARE. DEE. A BRBEGCEDRSICET S E
BELRRBERBELTODS FIZIE. REOHRRTIHMEEZEZOREAICEAS T 5EEM
ERMNMEESN. PABRBDLOIZKVERESN s R AEENRFEINZ. F
2. NEIODBHIEEIEGIEEELLDEDEEG (BEEOIRLEE)E5IERIT A,
H—DEARXRRIVATIEBERETELVERTECHNERLNEZELTLS,

=793 DIEVUHNIT

EEZ-bE. MEBENGEEZEELDDHEMLGRNBELZRKRIETIHLLATUZDOE
NEz770—FERBELTVS, BEGHZHEEPREZEREZEZEICANLERT Y1
DEAEFUL T, ZEESNERONEIYIRETILOHBETILOASORMNERL
TW3, ZO77A—FIZKY ., KYMBRNTABENLAETABOBREMRZEL., FHLL
BEEETANTELRSICHLEHFIN TS,

MEEE—_1—R/ MDY TR—JIZRED




< FE3IL> JAX researchers call for genetically diverse | EurekAlert!
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JAX researchers call for genetically diverse
models to drive innovation in drug discovery _

Diverse mouse models show promise in how we understand and treat diseases, offering a
significant improvement over standardized but limited mouse and cellular models.

Peer-Reviewed Publication

JACKSON LABORATORY

IMAGE:

A STYLIZED ICON OF THE MOUSE AND HUMAN CONNECTION CREATED BY JAX
CREATIVE.

view more

CREDIT: THE JACKSON LABORATORY
Researchers at The Jackson Laboratory (JAX) have unveiled a new approach to drug

discovery that could revolutionize how we understand and treat diseases. Their recent
commentary in the Aug.14 issue of Nature Biotechnology explains the limitations of studies
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https://www.eurekalert.org/multimedia/1037737
https://www.eurekalert.org/multimedia/1037737
https://www.eurekalert.org/multimedia/1037737

using traditional mouse models and proposes using genetically diverse mice and mouse and
human cells to better predict human responses to drugs and diseases.

For decades, scientists have relied on inbred mice to study human diseases and test new
drugs. However, these mice often fail to accurately replicate human conditions, especially
for complex diseases like cancer and diabetes. The FDA's recent decision to allow
alternatives to animal testing through the Modernization Act 2.0 highlights the urgency of
finding more reliable solutions.

JAX Mammalian Genetics Scientific Director Nadia Rosenthal, Ph.D., F.Med.Sci, and
colleagues make a bold claim: it's not the mice that are the problem, but the lack of genetic
diversity in the models used. Reliance on a single inbred strain can lead to inconsistent and
often unreliable results, creating unnecessary obstacles to finding better therapies for a
variety of diseases.

The researchers propose an integrative solution: combine the use of genetically diverse
mouse models with cell-based assays to more accurately match data from mice and
humans. This approach takes full advantage of the rich genetic resources already available
in diverse mouse and human populations to create more accurate and relevant disease
models.

"Using diverse mouse models has already shown remarkable improvements in mimicking
human diseases," said Rosenthal. "This method could revolutionize our understanding of
disease progression and patients’ responses to different treatments."

Studies using diverse mice have already provided valuable insights into diseases like heart
disease, cancer, and diabetes. For example, recent research on chemotherapy side effects
identified genetic factors that influence how patients respond to treatment, leading to more
personalized and effective therapies for cancer patients. And heart attacks in humans can
lead to variable severity and different kinds of damage to the heart, such as scarring or
dilation, driven by complex genetics that a single inbred mouse strain is unable to replicate.
A genetically diverse mouse panel showed a human-like variety of outcomes, however.

This new framework stresses the importance of combining mouse and human data. While
human cell-based tests are useful, they often fall short in capturing the full complexity of
human diseases. Cells from genetically diverse mouse models help fill this gap, ensuring
that findings are directly applicable to real-world patients.



The authors advocate for a new, balanced approach that respects ethical concerns while
maximizing scientific benefits. They urge the community to embrace experimental designs
that account for genetic diversity and environmental factors, moving away from
standardized but limited mouse and cellular models. By combining the strengths of both in
vitro and in vivo systems, researchers will be able to develop more effective, humane
methods for studying human diseases and testing new treatments.

10.1038/s41587-024-02349-2

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/s41587-024-02349-2

5. BUELEBMOZHNEL R T LOEHE: KO REDHREEZEE

Hft:2024 £ 8 H 15 H
H#l:OFRA—KZEEZE

BE:

ZURICHSIRKNDBEEMHBREEDE TN, ZILYNAI—RON—F YR RIEIC
BELTWWAEENSP, AFIRI—KREOHAREFLLE. BEFOEEZANTELLTY
ADMOBEEYNIEKEEZRIEIT IAZEEHKRL,

MENE=

FILINAI—FON—F OV IRIETEN-RIREBLEEE IR, WA EECREYE
PR T BEENDNEBE T THIENRRESNTINS, FEELLICHDOEEMBRER AN
TBAOD . F-GHAET. FRICEELLNREHEIELIENARETH DI EMNRS
nt-,

HEODHNE

AFIRA—KREZDF TSR T)—BLEZDF—LIF,. BIEXDVADRKDEEYKRE
MeEeEEESE I AEERHL-. EHRMIZIE. KDYV NRZOEEEERESE DL
T.REYOREERENKIBICHE LT L EALMN Oz, COTOERIZIE, BBERTEEIC
FRSNTLWSELAALGNT:,

MDREEMBREL AT L

ICIET T LISTAVIORTLIEWS B DEEMRESATLLHY . HEHER
(CSP) N HEMBOENTERINIRALBIVNNVEERVRTEEIZELLTL
B, COVATLIZENMERELIKN CIEISRMICHEET HH., ELEDICHEREEMNETL.
FILIINAI—FON—F Y IRDRIEIZ DA D,

MEEER

H=-LGHMRTIE. CSF BEALHH SN B OV NEDIIBEHRT 50Ok E
A A= T BT R F BRI NANON T, EHEEBIT) U NEDUINEIEE
NMETL. REYOBHEENERDIIENHER SNz, BEARMICIE, BIEIDRD MK
NoDEZEYDORNIE. EVNIDAD 63%EMN T,

BEOEICLIHE

MEELLIX. TARFTSIOOU F2a EVLWSBBEOEN) U NEDIEEREL. BE
MORNERETHAREENHIEEHRKR L COELXEIETVRICERLIZES
A PEREELREVORNMNENTIRERZEDLALICEIEL:,

SHEORE

CO77TO—FIE. SEDTILVINAI—R/ON—F Y RO BEEOREBELLDA
BEMELADY . DN ALEAEDLEIIETIYSREMNLABREZDEELSHFINS,
COHAERE(X[Nature AgingllZHIZIBEH I TS,

MEEE—_1—R/ MDY TR—JIZRED

< X > Cleaning up the aging brain: Scientists restore brain's trash disposal system | ScienceDaily



https://www.sciencedaily.com/releases/2024/08/240815124156.htm

Cleaning up the aging brain: Scientists restore
brain's trash disposal system

Date: August s, 2024
Source: University of Rochester Medical Center
Summary:

Scientists have restored the brain's waste-clearing process in aging mice, offering potential new treatment for
Alzheimer's and Parkinson's using existing drugs.

FULL STORY

Alzheimer's, Parkinson's, and other neurological disorders can be seen as "dirty brain" diseases, where the
brain struggles to clear out harmful waste. Aging is a key risk factor because, as we grow older, our brain's
ability to remove toxic buildup slows down. However, new research in mice demonstrates that it's possible to
reverse age-related effects and restore the brain's waste-clearing process.

"This research shows that restoring cervical lymph vessel function can substantially rescue the slower removal
of waste from the brain associated with age," said Douglas Kelley, PhD, a professor of Mechanical Engineering
in the University of Rochester Hajim School of Engineering and Applied Sciences. "Moreover, this was
accomplished with a drug already being used clinically, offering a potential treatment strategy." Kelley is one
of the lead authors of the study, which appears in the journal Nature Aging, along with Maiken Nedergaard,
MD, DMSc, co-director the University's Center for Translational Neuromedicine.

First described by Nedergaard and her colleagues in 2012, the glymphatic system is the brain's unique waste
removal process that uses cerebrospinal fluid (CSF) to wash away excess proteins generated by energy hungry
neurons and other cells in the brain during normal activity. This discovery pointed the way for potential new
approaches to treat diseases commonly associated with the accumulation of protein waste in the brain, such
Alzheimer's (beta amyloid and tau) and Parkinson's (alpha-synuclein). In healthy and young brains, the
glymphatic system does a good job of flushing away these toxic proteins, however, as we age, this system
slows, setting the stage for these diseases.

A network of tiny pumps draws waste from the brain

Once laden with protein waste, CSF in the skull needs to make its way to the lymphatic system and ultimately
the kidneys, where it is processed along with the body's other waste. The new research combines advanced
imaging and particle tracking techniques to describe for the first time in detail the route via the cervical lymph
vessels in the neck through which half of dirty CSF exits the brain.

In addition to measuring the flow of CSF, the researchers were able observe and record the pulsing of lymph
vessels in the neck that helps draw CSF out of the brain. "Unlike the cardiovascular system which has one big
pump, the heart, fluid in the lymphatic system is instead transported by a network of tiny pumps," said Kelley.
These microscopic pumps, called lymphangions, have valves to prevent backflow and are strung together, one
after another, to form lymph vessels.




The researchers found that as the mice aged, the frequency of contractions decreased, and the valves failed.
As a result, the speed of dirty CSF flowing out of the brains of older mice was 63 percent slower compared to
younger animals.

Known drug restarts flow of brain cleaning fluids

The team then set out to see if they could revive the lymphangions and identified a drug called prostaglandin
F2a, a hormone-like compound commonly used medically to induce labor and known to aid smooth muscle
contraction. The lymphangions are lined with smooth muscle cells, and when the researchers applied the drug
to the cervical lymph vessels in older mice, the frequency of contractions and the flow of dirty CSF from the
brain both increased, returning to a level of efficiency found in younger mice.

"These vessels are conveniently located near the surface of the skin, we know they are important, and we now
know how to accelerate function," said Kelley. "One can see how this approach, perhaps combined with other
interventions, could be the basis for future therapies for these diseases."

Additional contributors to the study include first authors Ting Du, Aditya Raghunandan, and Humberto
Mestre, and Virginia Pla, Guojun Liu, Antonio Ladrén-de-Guevara, Evan Newbold, Paul Tobin, Daniel Gahn-
Martinez, Saurav Pattanayak, Qinwen Huang, and Weiguo Peng with the University of Rochester. The
research was supported with funding from National Institute of Neurological Disorders and Stroke, the
Lundbeck Foundation, the Novo Nordisk Foundation, the Human Frontier Science Program, the Miriam and
Sheldon G. Adelson Medical Research Foundation, the Simons Foundation, the EU Joint Programme --
Neurodegenerative Disease Research, the US Army Research Office, the National Center for Complementary
and Integrative Health, and the BRAIN Initiative.

Story Source:

Materials provided by University of Rochester Medical Center. Original written by Mark Michaud. Note:
Content may be edited for style and length.

Journal Reference:

1. Ting Du, Aditya Raghunandan, Humberto Mestre, Virginia Pla, Guojun Liu, Antonio Ladrén-de-
Guevara, Evan Newbold, Paul Tobin, Daniel Gahn-Martinez, Saurav Pattanayak, Qinwen Huang,
Weiguo Peng, Maiken Nedergaard, Douglas H. Kelley. Restoration of cervical lymphatic vessel
function in aging rescues cerebrospinal fluid drainage. Nature Aging, 2024; DOI: 10.1038/543587-024-

00691-3
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Stopping and reversing Alzheimer's at an
early stage

Study shows promising therapeutic approach
Date: August 14, 2024

Source: Technical University of Munich (TUM)


https://www.sciencedaily.com/releases/2024/08/240814124612.htm

Summary:

In the fight against Alzheimer's, researchers have developed a promising, preventative therapeutic approach.
They specifically targeted the amyloid beta biomolecule, which triggers the hyperactivity of nerve cells typical
of the brain disease in its early stages. They succeeded in developing and using a protein drug that can
suppress the effects of the harmful molecule.

FULL STORY

In the fight against Alzheimer's, researchers at the Technical University of Munich (TUM) have developed a
promising, preventative therapeutic approach. They specifically targeted the amyloid beta biomolecule, which
triggers the hyperactivity of nerve cells typical of the brain disease in its early stages. The team led by Dr.
Benedikt Zott and Prof. Arthur Konnerth from the TUM School of Medicine and Health and Prof. Arne Skerra
from the TUM School of Life Sciences succeeded in developing and using a protein drug that can suppress the
effects of the harmful molecule.

The results obtained on mice in the laboratory indicate that neuronal dysfunctions could even be repaired.

The study was published in the journal Nature Communications. The researchers hope that the protein they
investigated, which experts refer to as amyloid-beta-binding anticalin (H1GA), can halt the progression of the
serious neurodegenerative disease at an early stage.

According to experts there are an estimated 55 million people worldwide living with dementia, most of them
suffering from Alzheimer's. Each year, around 10 million new cases are diagnosed.

There is currently no medication to combat the basic mechanisms of the disease.
Only symptoms such as declining mental performance can be treated.

Dr. Benedikt Zott emphasizes: "We are still a long way from a therapy that can be used in humans, but the
results in animal experiments are very encouraging. The effect of completely suppressing neuronal
hyperactivity in the early stages of the disease is particularly remarkable."

The researchers obtained the anticalin HLGA by protein design and produced it in genetically modified
bacteria of the species Escherichia coli.

The active ingredient was injected directly into the hippocampus region of the brain.

The previously hyperactive brain cells could then no longer be distinguished from healthy nerve cells in terms
of measurable behavior.

It is still unclear whether the effect can actually be achieved in human patients outside the laboratory. In any
case, a more effective form of administration of the active ingredient is currently being developed. In 2016, the
active substance solanezumab, which was supposed to have a similar effect, proved to be a failure in large-
scale clinical trials, but this can be explained by its different molecular structure. Zott and his colleagues also
compared their new active ingredient directly with solanezumab in the trials. H1GA showed clearer positive
effects.

Story Source:

Materials provided by Technical University of Munich (TUM). Note: Content may be edited for style and length.
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Journal Reference:

1. Benedikt Zott, Lea Nastle, Christine Grienberger, Felix Unger, Manuel M. Knauer, Christian Wolf,
Aylin Keskin-Dargin, Anna Feuerbach, Marc Aurel Busche, Arne Skerra, Arthur Konnerth. B-amyloid
monomer scavenging by an anticalin protein prevents neuronal hyperactivity in mouse models of
Alzheimer’s Disease. Nature Communications, 2024; 15 (1) DOI: 10.1038/541467-024-50153-y
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Early life exposure to common chemical
ermanently disruMut microbiome



https://www.eurekalert.org/news-releases/1054174

A study in mice finds that by significantly disrupting the gut microbiome, early life exposure
to persistent organic pollutants influenced the development of metabolic disorder in adult
mice

Peer-Reviewed Publication

PENN STATE

UNIVERSITY PARK, Pa. — Early life exposure to ‘forever chemicals’ in the environment permanently
disrupts the gut microbiome in mice, contributing to the development of metabolic disease in later
life, according to new research led by Penn State. The results, published today (Aug. 14) in the
journal Environmental Health Perspectives, suggest that human exposure to these chemicals during
early childhood may be contributing to the recent epidemic of metabolic disorders, including
obesity and type 2 diabetes among adults.

The researchers focused specifically on 2,3,7,8-tetrachlorodibenzofuran (TCDF), a widespread
persistent organic pollutant (POP) that is a byproduct of waste incineration, metal production, and
fossil-fuel and wood combustion. TCDF accumulates in the food chain, and humans are primarily
exposed through consumption of high-fat foods, such as meat, dairy products and some fish. Babies
can be exposed through consumption of breast milk.

“"POPs are pervasive in the environment and nearly every living organism has been exposed,” said
Andrew Patterson, John T. and Paige S. Smith Professor of Molecular Toxicology and of
Biochemistry and Molecular Biology, Penn State. "The negative health effects of these chemicals
are well documented and include birth defects and cancer. Our study is the first to suggest that
early-life exposure to a certain POP, called TCDF, also disrupts the gut microbiome and is
associated with metabolic disorders later in life.”

The team examined the effects of TCDF in two groups of mice — a test group, or those treated with
TCDF and a control group, or those receiving no treatment. The team fed four-week-old mice from
pills containing either 0.46 micrograms (ug) of TCDF or a control pill that did not contain any TCDF
for five days. While 0.46 pg is higher than what is typically found in the diets of humans, it is not
high enough to cause toxic illness.

“In our study we used a dose that is relatively high compared to typical human exposures; however,
we can use this information to identify new toxicity high points, including in the gut microbiome,
and begin to extrapolate what might happen at even lower doses. Of course, we also must consider
how complex mixtures of these POPs interact with us and our microbial partners because a single
exposure does not perfectly mimic real life scenarios.”

Next, the researchers examined the animals’ gut microbiomes, along with several indicators of the
animals’ health, including body weight, glucose tolerance, and the amounts of triglycerides in their
livers and mucus in their feces, among other markers of metabolic disease. They collected these
data immediately following the five-day course of TCDF, as well as three months after the last dose.
In humans, these time points are equivalent to an infant and a young adult.


https://www.eurekalert.org/releaseguidelines

“We found that early life exposure to TCDF permanently disrupted the gut microbiomes of the wild-
type mice,” said Yuan Tian, lead author and associate research professor, Penn State. “We also
found that these mice had higher body weight and glucose intolerance at age four months.”

To further explore the effects of TCDF on the gut microbiome, the scientists gave mice without
microbiomes intestinal microbiome transplants from the mice with TCDF-disrupted microbiomes
and measured their health outcomes. They found that the mice with the transplants developed
metabolic disorders, indicating that the altered microbiome is the cause of the metabolic disease.

“These results suggest that early-life TCDF exposure may be causing the disturbances in gut
microbiome function and health outcomes later in life, even well after the TCDF has been
eliminated from the body,” Tian said.

She explained that the gut microbiome disturbances were marked by a decrease in certain bacterial
species, including Akkermansia muciniphila, a bacterium that is also typically found in the human gut
microbiome.

“This is important because Akkermansia is recognized as important for overall gut health, but now
we know that it can be adversely affected by TCDF,” Tian said.

To investigate the importance of Akkermansia muciniphila in influencing health outcomes, the team
experimented with administering the bacterium as a probiotic to TCDF-treated mice. The probiotic
restored the microbiome to its normal state.

"Our findings suggest that these bacteria are influenced by toxic exposure and play an important
role in mediating health outcomes,” Patterson said. "It may be possible that with more research we
could one day restore a person’s microbiome to its optimal state through supplementation with
pre- and probiotics.”

Other Penn State authors on the paper include Jordan Bisanz, assistant professor of biochemistry
and molecular biology; Imhoi Koo, assistant research professor; lain Murray, assistant research
professor; Shigetoshi Yokoyama, assistant research professor; Sergei Koshkin, assistant research
professor; Bipin Rimal, graduate student; Wei Gui, research technologist; Shaneice Nettleford,
graduate student; Fangcong Dong, postdoctoral fellow; Sandeep Prabhu, head, Department of
Veterinary and Biomedical Sciences; and Gary Perdew, H. Thomas and Dorothy Willits Hallowell
Chair in Agricultural Sciences. Other authors include Trenton Wolfe, graduate student, Montana
State University; Peter Turnbaugh, professor of microbiology and immunology, University of
California, San Francisco; and Seth Walk, professor of microbiology and immunology, Montana
State University.

The U.S. National Institutes of Health, U.S. National Institute of Food and Agriculture and
Pennsylvania Department of Health supported this research.
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|Beige fat cells with a “Siszphus mechanism”
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ADIPOSE TISSUE OF A MOUSE WITH WHITE AND BEIGE FAT CELLS. THE SMALLER CELLS
WITH SEVERAL DROPLETS INSIDE ARE BEIGE FAT CELLS (MICROSCOPIC IMAGE).
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Fat cells come in three colours: white, brown, and beige. White fat cells store fat in our body as
an energy reserve. We need these cells, but having too many creates health problems. Brown
fat cells are particularly active in infants. They produce heat and thus maintain the baby’s body
temperature. However, the amount of brown adipose tissue decreases over a person’s lifetime;
adults have very little of it. Then, finally, the beige fat cells. These can also produce heat, albeit
somewhat less well than brown fat cells. Beige fat cells occur in adults as well: scattered
throughout the white fatty tissue, especially in the neck and shoulder area, they help in using
Up excess energy.

Now an international research team has discovered and described a new type of beige fat cells,
which differ from the ones that were already known. “Fat cells of this new beige type play an
important role in energy metabolism in the human body and have a positive effect on
metabolic diseases and obesity,” says Anand Sharma, a postdoc in ETH Professor Christian
Wolfrum'’s group and coauthor of the study. “That’s why it's so important to understand in
detail how they work.” The study was led by ETH Zurich, the University of Basel, the University
of Leipzig Medical Center and the Dana-Farber Cancer Institute in Boston. Numerous other
hospitals and research institutions around the world were involved in the project.
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Independent of a known protein

The beige fat cells that researchers were already familiar with generate heat in the same way as
brown fat cells: via a protein called UCPx. This protein is located in the inner of two membranes
that surround the mitochondria, the structural units often referred to as the powerhouse of the
cell. As part of their normal function, mitochondria pump protons into the space between the
two membranes. Protons are electrically charged elementary particles that generally play an
important role in energy conversion processes in cells. Bown fat cells and the classic beige fat
cells described earlier have the protein UCPa1. It forms a very narrow channel in the inner
membrane through which the protons flow back into the mitochondria, thereby generating
heat from friction.

In recent years, scientists have discovered that there are also beige fat cells without the UCP1
protein, and that these also consume energy and thus produce heat. The research team from
ETH Zurich and the participating institutions has now precisely characterised the new class of
beige fat cells and shown how they do this: by means of a “Sisyphus mechanism”.

Here's how it works: All biochemical processes that take place in cells always generate some
heat. The new class of beige fat cells takes advantage of this and allows individual processes to
run back and forth, seemingly without purpose. This primarily involves two conversion
processes. In one, the cells break fats down into their components (fatty acids) at full speed and
then assemble them into new fats just as quickly. In the other, they apply an enzyme to convert
molecules of creatine into creatine phosphate, a related molecule, only to immediately convert
it back into creatine. Scientists call these back-and-forth processes “futile cycles”. They don't
add anything to the biochemical budget overall, but they consume energy and generate heat.

Preventing diabetes and obesity

The research team first described the new type of beige fat cells in mice. They then examined
human adipose tissue and were able to show that these fat cells occur there, too. While less
than half the population has the previously known type of classical beige fat cells, almost all
humans have the new futile-cycle type, albeit in differing amounts.

As the researchers were able to show, people with a high number of beige fat cells — of either
the previously known type or this new type — are slimmer and tend to have better metabolic
health. That makes them less prone to obesity and metabolic disorders such as diabetes.
“Because beige fat cells convert energy into heat, they help to break down excess fat,” explains
Tongtong Wang, an ETH doctoral student in ETH Professor Wolfrum’s group and lead author of
the study.

The researchers also explain how the new findings could be used medically in the future. For
example, it may be possible to transplant beige fat cells into people who have only a few of
them and suffer from metabolic diseases or weight problems. It would also be conceivable to
develop drugs that activate the beige fat cells, which are often inactive. Such drugs could be
used to treat people with high blood sugar levels or formerly overweight people who have
reduced their weight through surgery or other means. “Activating their beige fat cells could
help them to maintain their lower body weight in the long term,” Sharma says.
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