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Lilly A2 & tirzepatide < DEERMFTHREEETRDD
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Lilly asks to join lawsuit over compounded versions of its weight—loss drugs | Reuters

Lilly seeks to intervene in compounded tirzepatide lawsuit

PFAS ZH[ {8 THE. LR AAFR LR DR

TVRILEMETERTLEFIASATWES—F . BEYVDO BN RIERBOERBELLED
RENH D, UMEERFO/NMRE—BUIRS(E. EABIETHONS/NNA—T)LA A7 ILFIILIEEY
(PFAS) ZRI R TRFAICU YA VIV AIBELE I VLA A VI RS S MTZ R LIz, FiRa sz
VRO AIIVIZDEABHREELTHEIND,

LE R Y 200 AERR . EE TRRER

HEFEHAVIRTA—RF O ry— I TIDIFE . 112 6600 FERDRED BHHAE 200 EFIES
nt=, AETERINE-LDELTIEIRRRELEAOND,

iBio (A4t : A TAHI=ZFMHLT4IT) . HRAEEHIFTIEEAEREDORET
AstralBio (A&#t: Y HFa1—t v YMKRARL)E 2,900 BRILDINAF 71\ AL ZE S

iBio (X, BEED/\—rF—TH 5 AstralBio &, FHIAEZHIFLELASHELEZHR TESHEHEFIND
HIERERERBE DISA REFUKIZE T 5/3v o O0—R2EFELE, iBio (XRFTDEHMT 75 AR
DHERTELLLTNVD A, 2,800 BRILISET BAEEED H AT A ILAR—2FHWEHFERLTLNVS,

iBio pens $29M biobucks deal with AstralBio for obesity med
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China’s WuXi Biologics to sell Irish vaccine facility to Merck as US curbs loom | Reuters
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PostEra announces expansion to $610M in their Al drug discovery collaboration with Pfizer
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https://www.reuters.com/business/healthcare-pharmaceuticals/lilly-asks-join-lawsuit-over-compounded-versions-its-weight-loss-drugs-2025-01-02/
https://www.fiercepharma.com/pharma/lilly-looks-wade-legal-fracas-between-fda-and-compounders-following-end-tirzepatide-shortage
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E7%AB%8B%E5%91%BD%E9%A4%A8%E5%A4%A7%E5%AD%A6&fr=link_kw_nws_direct&fr2=cid_7a625b3911155ce269ed3fb72ca5bf776a6ca7f2
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E5%B0%8F%E6%9E%97%E6%B4%8B%E4%B8%80&fr=link_kw_nws_direct&fr2=cid_7a625b3911155ce269ed3fb72ca5bf776a6ca7f2
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=PFAS&fr=link_kw_nws_direct&fr2=cid_7a625b3911155ce269ed3fb72ca5bf776a6ca7f2
https://www.fiercebiotech.com/biotech/ibio-pens-29m-biobucks-deal-astralbio-obesity-med-designed-preserve-muscle
https://www.reuters.com/business/healthcare-pharmaceuticals/chinas-wuxi-biologics-sell-ireland-vaccine-facility-merck-500-million-2025-01-06/
https://www.prnewswire.com/news-releases/postera-announces-expansion-to-610m-in-their-ai-drug-discovery-collaboration-with-pfizer-302342058.html
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Pharma Industry News and Analysis | FirstWord Pharma
Roche’s Chugai bets on Swiss ADC specialist in $780M pact
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Astellas Pharma announces US FDA confirms Class 1 resubmission of the sNDA for Izervay for

geographic atrophy
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Lilly crafts deal with UK biotech for new ALS antibodies
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https://firstwordpharma.com/story/5925894
https://www.pharmabiz.com/NewsDetails.aspx?aid=174623&sid=2
https://www.pharmabiz.com/NewsDetails.aspx?aid=174623&sid=2
https://www.fiercebiotech.com/biotech/lilly-crafts-deal-new-als-antibodies-while-rivals-candidates-struggle-clinic
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J&J M Intra—Cellular Therapies (A&#t: =21 —3—%)% 146 (EFJLTE X

Intra—Cellular Therapies S IEFEHEES IV HRBREEDAREFRARTINMFHUESH T &
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J&J to buy Intra—Cellular Therapies in deal worth $14.6B
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REGENXBIO and Nippon Shinyaku Announce Exclusive Partnership to Develop and Commercialize
RGX-121 and RGX-111 for MPS Diseases

Regenxbio Secures A Partnership With Nippon Shinyaku For RGX—111 & 121 | Seeking Alpha

RegenXBio sells Hunter syndrome gene therapy commercial rights
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Emergent BioSolutions, Hikma enter partnership for sale of Kloxxado nasal spray | Markets Insider
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https://www.statnews.com/2025/01/13/jnj-intracellular-caplyta-mental-health-neuroscience-acquisition/
https://www.prnewswire.com/news-releases/regenxbio-and-nippon-shinyaku-announce-exclusive-partnership-to-develop-and-commercialize-rgx-121-and-rgx-111-for-mps-diseases-302350270.html
https://www.prnewswire.com/news-releases/regenxbio-and-nippon-shinyaku-announce-exclusive-partnership-to-develop-and-commercialize-rgx-121-and-rgx-111-for-mps-diseases-302350270.html
https://seekingalpha.com/article/4750029-regenxbio-secures-a-partnership-with-nippon-shinyaku-for-rgx-111-and-121
https://www.fiercebiotech.com/biotech/regenxbio-sells-us-asia-commercial-rights-hunter-syndrome-gene-therapy-110m-upfront
https://markets.businessinsider.com/news/stocks/emergent-biosolutions-hikma-enter-partnership-for-sale-of-kloxxado-nasal-spray-1034226400
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E3%83%AD%E3%83%9C%E3%83%83%E3%83%88&fr=link_kw_nws_direct&fr2=cid_87ec40d070837be7db598994bb989884285209b9
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AstraZeneca And Daiichi Sankyo’s Datroway Gets US Approval For Metastatic HR+ Breast Cancer |

Markets Insider
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Trump orders US exit from the World Health Organization | Reuters
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Trump administration freezes many health agency reports and online posts | AP News



https://wired.jp/article/human-metapneumovirus-is-the-forgotten-burden-of-public-health-china-flu-rsv-covid/
https://markets.businessinsider.com/news/stocks/astrazeneca-and-daiichi-sankyo-s-datroway-gets-us-approval-for-metastatic-hr-breast-cancer-1034243652
https://markets.businessinsider.com/news/stocks/astrazeneca-and-daiichi-sankyo-s-datroway-gets-us-approval-for-metastatic-hr-breast-cancer-1034243652
https://www.reuters.com/world/us/trump-signs-executive-withdrawing-world-health-organization-2025-01-21/
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E6%82%AA%E6%80%A7%E3%83%AA%E3%83%B3%E3%83%91%E8%85%AB&fr=link_kw_nws_direct&fr2=cid_3439d5cd8ec34d7acd55cd190bcfe20dce038b0f
https://apnews.com/article/trump-health-communications-cdc-hhs-fda-1eeca64c1ccc324b31b779a86d3999a4
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AbbVie and Neomorph seal glue degrader deal | The Pharmaletter
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Pharma Industry News and Analysis | FirstWord Pharma

Ascentage takes a haircut in US debut as Aardvark throws its hat into the ring
AstraZeneca H' 5 {& 7,000 ARILZEHELCTHFTF COMYMBAEILITS

Pharma Industry News and Analysis | FirstWord Pharma

AstraZeneca's $570M investment highlights Canadian life science innovation

Merck @ Keytruda ET—H A D Lenvima DAL Phd HER. BEEEREDEGFHIER
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Pharma Industry News and Analysis | FirstWord Pharma

Keytruda, Lenvima duo misses one survival goal, meets another in gastroesophageal cancer
FR b EE 2 S5 T (EMA) AN X (3T Twitter) A5 Bluesky (25| L

EMA joins mass migration from Twitter to Bluesky
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https://www.thepharmaletter.com/abbvie-and-neomorph-seal-glue-degrader-deal
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E4%BB%8B%E8%AD%B7%E4%BC%91%E6%A5%AD&fr=link_kw_nws_direct&fr2=cid_0313bc1390d4303872c5309b7a305eca39c96cd1
https://firstwordpharma.com/story/5930288
https://firstwordpharma.com/story/5930017
https://firstwordpharma.com/story/5930250
https://www.fiercepharma.com/marketing/ema-joins-mass-migration-twitter-bluesky
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Pharma Industry News and Analysis | FirstWord Pharma

Izervay's EU future uncertain as Astellas reveals $1.1B impairment charges
Biogen/Eisai M7 LY /I\A Y —JFE Legemb M B 1 B 5% FDA N&E
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Nippon Shinyaku pays $36M for rights to near—approval IL-18 drug
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Takeda discontinues gout med Uloric in US
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BioAge axes obesity asset over liver toxicity
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Cullinan plans approval push for NSCLC drug after ph. 2 win
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https://firstwordpharma.com/story/5930190
https://www.fiercebiotech.com/biotech/nippon-shinyaku-pay-36m-reserve-us-rights-ab2-bios-near-approval-il-18-inhibitor
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E9%A3%9F%E9%81%93%E3%81%8C%E3%82%93&fr=link_kw_nws_direct&fr2=cid_c31a7e568f87dcde61558a5a6a78aa3b3fece454
https://www.fiercepharma.com/pharma/takeda-bids-adieu-uloric-after-gout-meds-gradual-fade-glory
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=ES%E7%B4%B0%E8%83%9E&fr=link_kw_nws_direct&fr2=cid_c12fdd38eb72e59fa86226744a8b5bf8048ca322
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E7%A0%94%E7%A9%B6%E3%83%81%E3%83%BC%E3%83%A0&fr=link_kw_nws_direct&fr2=cid_c12fdd38eb72e59fa86226744a8b5bf8048ca322
https://www.fiercebiotech.com/biotech/bioage-axes-obesity-asset-over-liver-toxicity-pivots-preclinical-prospects
https://www.fiercebiotech.com/biotech/cullinan-plans-approval-application-lung-cancer-drug-year-based-phase-2-win
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Takeda Picks First Woman as CEO of Centuries—Old Drugmaker — Bloomberg

1/31  HHEAZEZD Ph3 HERKBD TAMNAZE Soticlestat (Y FIL A2 vE) DFIFEF1E

Takeda axes epilepsy asset after FDA weighs in on data package
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https://www.bloomberg.com/news/articles/2025-01-30/takeda-announces-us-head-kim-to-replace-weber-as-ceo
https://www.fiercebiotech.com/biotech/takeda-axes-failed-epilepsy-asset-after-fda-weighs-data-package
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15 A
o EHMXAAFIL: Competitive social feedback amplifies the role of early life
contingency in male mice
S %H:20254 18 3H
<4 —7FJL: Science
DOI: 10.1126/science.adq0579
Hid: 72)hEFEREHE S (American Association for the Advancement of
Science, AAAS)
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https://www.eurekalert.org/news-releases/1069134

Summary author: Walter Beckwith

Peer-Reviewed Publication

American Association for the Advancement of Science (AAAS)

Early life "luck" plays a pivotal role in shaping individuality and success, particularly for males,
according to a new study in mice. In male animals, competitive social dynamics amplified small
initial differences into lifelong disparities in fitness. The findings highlight parallels between
biological competition and societal inequalities and they demonstrate how chance events can drive
divergent outcomes even among genetically identical individuals. Contingency (colloquially, “luck”)
refers to the role of chance in shaping outcomes. It is a critical factor in both biological and social
sciences, particularly during early life, when pivotal events can set individuals on diverging
trajectories. This is especially pronounced in social animals, where interactions within groups
amplify the impact of early contingent events. This often creates self-reinforcing disparities in
access to resources and success, akin to the "Matthew effect" discussed in social sciences in which
those who achieve early success tend to achieve ever greater success in the future. To date,
studying the role of contingency in life outcomes has been challenging due to the difficulty of
experimentally isolating and testing the effects of early life circumstances under controlled
conditions. Matthew Zipple and colleagues compared the developmental trajectories of genetically
identical, free-living mice to better understand how microenvironmental differences during
development interact with competitive social processes to shape individuality and behavior over
time. Zipple et al. found that competition among male mice amplifies minor early life differences,
laying the foundation for divergent life paths that affect adult success in areas such as resource
access, body condition, and reproduction. In contrast, females — who do not compete for resources
—did not show this pattern of contingency amplification. These findings suggest that competitive
social dynamics play a critical role in the earlier and more pronounced development of individuality
in males compared to females. “Our results add to sociological and biological literature that
underscores the potential importance of unpredictable, uncontrollable experiences in generating
differences in outcomes even when differences in underlying quality (or “talent”) are small or
nonexistent,” write Zipple et al.
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Scientists unveil surprising human vs mouse
differences in a major cancer immunotherapy
target

Results of a comprehensive analysis refute assumptions that a key immune
checkpoint receptor functions the same in rodents and humans
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A fluorescent microscope image depicts the spatial pattern of an immunoreceptor (red) and its
effector molecules (green) at the plasma membrane of a simulated T cell.
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Since its discovery in the 1990s, “programmed cell death protein 1,” or PD-1, has been regarded as a
leading target in cancer treatments. A “checkpoint” receptor that often resides on the surface of
immune system cells, the PD-1 molecule works as a type of off switch that keeps immune cells from
attacking other cells.

After its discovery, which revolutionized oncology and earned a 2018 Nobel Prize, researchers
developed new drugs to block PD-1 and unleash the body’s immune system to fight cancer. Yet
treatments leveraging PD-1 are only effective in a small fraction of cancer patients, highlighting the
need for a deeper understanding of how PD-1 works. Much of our current knowledge of PD-1's
functions comes from studies in mice, grounded on the assumption that rodent and human biology
operate similarly.

Researchers in UC San Diego’s School of Biological Sciences and School of Medicine have now
discovered that this assumption may be flawed. In a comprehensive assessment of PD-1 that
featured novel biochemical analyses, animal modeling and a new evolutionary roadmap tracing PD-
1 back millions of years, the UC San Diego scientists and their colleagues at the Chinese Academy of
Sciences found that PD-1 in mice is significantly weaker than the human version.

The study, led by assistant project scientist Takeya Masubuchi, revealed several previously
unknown PD-1 characteristics, including a “motif” — a specific sequence of amino acids — that is
vastly different in rodents and humans.

“Our work uncovers unexpected species-specific features of PD-1 with implications for developing
better pre-clinical models for PD-1,” said Associate Professor Enfu Hui of the School of Biological
Sciences, Department of Cell and Developmental Biology, and a senior author of the paper. “We
found a motif in PD-1 that's present in most mammals, including humans, but is surprisingly missing
in rodents, making rodent PD-1 uniquely weaker.”

The results of the study are published January 3, 2025, in the journal Science Immunology.

“Although many proteins in mice and humans have similar sequences, receptors in the immune
system often show greater differences,” said Masubuchi. *Our study shows that these sequence
differences can lead to functional variations of immune checkpoint receptors across species.”

Furthering their analysis, the researchers tested the impact of PD-1 humanization in mice

— replacing mouse PD-1 with the human version — through co-senior author Professor Jack Bui’s
laboratory in the Department of Pathology. They found that PD-1 humanization disrupted the
ability of immune cells (T cells) to combat tumors.

“This study shows that as science progresses we need to have a rigorous understanding of the
model systems that we use to develop medicines and drugs,” said Bui. “Finding that rodents might
be outliers in terms of PD-1 activity forces us to rethink how to deploy medicines to people. If we've
been testing medicines in rodents and they're really outliers, we might need better model systems.”

To trace the PD-1 human-rodent differences over time, the researchers collaborated with co-senior
author Professor Zhengting Zou and his Chinese Academy of Sciences colleagues. They discovered
evidence of a major dip in ancestral rodent PD-1 activity around 66 million years ago after the
Cretaceous—Paleogene (K-Pg) mass extinction event, which wiped out the (non-avian) dinosaurs.
The analysis showed that the rodent PD-1 is uniquely weak among all vertebrates. The weakening



may be attributed to special ecological adaptations to escape the effects of rodent-specific
pathogens.

“The rodent ancestors survived the extinction event but their immune receptor activities or
landscape might have been altered as a consequence of adaptation to new environmental
challenges,” said Hui.

Future studies will assess the impact of PD-1 on the anti-tumor activity of T cells in a humanized
context across various tumor types.
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COVID-19 overwhelmed hospitals in Wuhan, China, in January 2020.HECTOR RETAMAL/AFP
via Getty Images



AWAIJI, JAPAN—The COVID-19 pandemic, as best as we can tell, took more than 20 million lives,
cost $16 trillion, kept 1.6 billion children out of school, and pushed some 130 million people into
poverty. And it's not over: Figures from October 2024 showed at least 1000 people died from
COVID-19 each week, 75% of them in the United States, and that’s relying only on data from the 34
countries that still report deaths to the World Health Organization (WHO). Last month, at a 4-day
meeting here on preventing future pandemics, WHO epidemiologist Maria Van Kerkhove ticked off
those figures with exasperation. “The world | live in right now, no one wants to talk about COVID-
19,” she told the gathering. "Everyone is acting as though this pandemic didn’t really happen.”

Yet 5 years after a coronavirus dubbed SARS-CoV-2 first surfaced in Wuhan, China, scientists are

still intensively trying to make sense of COVID-19. "We would each have to read over 240 papers

every single day to actually keep up with all of the [COVID-19] literature that’s come out” in 2024,
Cherilyn Sirois, an editor at Cell, noted.

Despite the flood of insights into the behavior of the virus and how to prevent it from causing harm,
many at the meeting worried the world has turned a blind eye to the lessons learned from the
pandemic. "l feel this massive gravitational pull to go back to what we were doing before,” Van
Kerkhove said. "There’s no way we should be going back.”

Even more concerning to some at the conference, many countries have actually become hostile
toward pandemic prevention research, much of the anger stemming from an unproven assertion
that SARS-CoV-2 leaked from a lab. “There’s been massive public and political backlash against the
virology community and public health in general, so we may be worse off now locally than we were
prior to the pandemic,” said virologist Ralph Baric of the University of North Carolina at Chapel Hill,
who was recently accused by Robert Redfield, former head of the U.S. Centers for Disease Control
and Prevention, of being the “scientific mastermind” of a supposed effort to engineer the virus.

The conference, held under the auspices of Cold Spring Harbor Asia, brought together 140
researchers and health officials from 17 countries to discuss everything from the origin of the
pandemic to SARS-CoV-2's mutational patterns, new treatments, and creative vaccine strategies to
fend off future threats. “"One of the big reasons we wanted to hold this conference is because we
couldn’t meet in person during the pandemic,” said virologist Kei Sato of the University of Tokyo, an
organizer. He also hoped the location would attract infectious disease scientists from China, who
have had limited interactions with the global research community since 202o0.

Some 20 scientists from China attended, but two of the country’s most prominent COVID-19
researchers were notable no shows. Shi Zhengli, who studied bat coronaviruses at the Wuhan
Institute of Virology (WIV) and became the focus of intense criticism by people who suspect SARS-
CoV-2 leaked from her lab, only gave a prerecorded video talk—on the sequencing of other
coronavirus genomes—despite being a co-organizer of the event. So did Chinese Academy of
Sciences virologist George Gao, former head of China’s Center for Disease Control and Prevention.
Sato suspects the Chinese government would not let either attend. Shi, now with the Guangzhou
Laboratory, and Gao both declined to explain their absence to Science.

A Chinese scientist did offer one of the most provocative presentations. Immunologist Yunlong Cao
of Peking University, another organizer of the meeting, noted the “extraordinary viral evolutionary
speed” of SARS-CoV-2 not only means fresh variants are “continuously causing reinfections,” but
that antibody treatments and vaccines can quickly lose effectiveness. None of the first approved
monoclonal antibodies and vaccines work against current circulating strains.



Cao noted that only two of 140 antibodies his lab identified in early 2020 as able to neutralize the
first variant of SARS-CoV-2 could protect against the virus in circulation 2 years later. “The only
solution to this problem,” he said, “is if we can do accurate predictions about viral evolution” to
assess which antibodies will retain their powers.

Cao's group recently identified an antibody, dubbed SAss, he predicts will work against whatever
SARS-CoV-2 variants evolve for at least two more years. His team began by drawing blood from an
unusual cohort of 28 people; nearly 2 decades ago each had recovered from severe acute
respiratory syndrome (SARS), a severe illness caused by another coronavirus, and then during the
pandemic received vaccines against SARS-CoV-2. The researchers isolated some 13,000 memory B
cells and screened the antibodies they made for the ability to neutralize both coronaviruses and
several relatives found in bats and other species. SA55 stood out as a superstar.

Sinovac Biotech, one of China’s largest pharmaceutical companies, has tested a nasal spray
containing SA55 as a preventive. In clinical trials, researchers gave it at least two times each day to
participants who came in contact with infected people at home or work. The spray had about 80%
efficacy at preventing infections, according to still unpublished work, Cao says. Under
“compassionate use” regulations, some 300,000 people in China have already received this spray
and Sinovac plans a large phase 3 efficacy study. “We still know very little about nasal antibodies
and we are trying hard to advance the knowledge in this field,” says Cao, who licensed the antibody
to Sinovac.

Accurately predicting how viruses will evolve could also allow vaccinemakers to design more
durable products. Computational biologist David Robertson of the University of Glasgow is part of a
growing effort to peer into the future of SARS-CoV-2 with artificial intelligence (Al). Specifically,
they're using protein language models—which convert genetic sequences of the virus into predicted
protein structures—to map “evolutionary landscapes” that indicate how viral proteins might mutate
and still retain their ability to infect new hosts and copy themselves. Ultimately, Robertson says, the
models present the “exciting” possibility that they could guide design of vaccines that produce
antibodies able to thwart a wide range of potential variants.

Many speakers emphasized that Omicron and other SARS-CoV-2 “variants of concern” have
evolved in people who have weakened immune systems and cannot quickly clear infections. “A
compromised host comes along and a weirdo virus comes out,” said University of Sydney
evolutionary biologist Edward Holmes. He calls Al prediction of virus evolution an “amazing tool,”
but cautions it has “a good way to go” in forecasting the variants that will emerge during ever
changing pandemic environments.

Presenters also explored how to protect against other threatening coronaviruses. Molecular
pharmacologist Gurpreet Brar of the Coalition for Epidemic Preparedness Innovations (CEPI)
described how the nonprofit is funding development of vaccines for nine coronaviruses that have
been found in mink, pigs, cattle, dogs, camels, and bats. "These are ones that have a high risk of
spillover, and if they were to jump into humans we’d have a big problem,” Brar said. The project
adds to ongoing efforts by CEPI and others to develop pancoronavirus vaccines that potentially
work against all SARS-CoV-2 variants as well as unknown relatives in the same viral family.

Everyone is acting as though this pandemic didn't really happen.
Maria Van Kerkhove/World Health Organization



Major mysteries remain about what SARS-CoV-2 is doing today, and where it came from. There’s
no consensus on how the virus produces Long Covid, the debilitating symptoms that have afflicted
millions after their infections have seemingly been cleared, or how to treat or prevent the condition.
And efforts to unravel the pandemic’s origin have largely stalled.

Meeting organizers, concerned that people angered by the idea SARS-CoV-2 leaked from a lab
would crash the gathering and might harm invited scientists, hired extra security guards. But only
one scientist, Jonathan Latham, a virologist with the Bioscience Resource Project, made the case
publicly for a lab leak, with a poster contending that SARS-CoV-2 came from WIV, which analyzed
body samples from copper miners who mysteriously became ill in 2012. Virologist Angela
Rasmussen from the University of Saskatchewan challenged Latham during a heated confrontation
at his poster, arguing that no evidence supports his theory. She later gave a talk that described her
own attempt to find new information in a much-studied set of “environmental samples” collected
between January and March 2020 from the Huanan Seafood Wholesale Market in Wuhan, which
has been linked to many of the first COVID-19 cases in December 2019. “I'm slicing the salami ever
thinner,” Rasmussen said.

She is among a large contingent of researchers at the meeting who contend those samples and
other evidence supports the theory that animals at the market carried SARS-CoV-2—and sparked
the pandemic.

She reported that the market samples held animal genes that had been turned on by interferon,
which occurs during viral infections. Rasmussen ultimately concluded that raccoon dogs and greater
hog badgers were the two most likely wild animals at the market to have been infected with SARS-
CoV-2. But she acknowledged the limits of this analysis: “Spoiler alert: | have not found an infected

|Il

anima

Virologist Jesse Bloom of the Fred Hutchinson Cancer Center, who is not convinced the pandemic
began at the market and has urged colleagues to remain open to the possibility of a lab leak, wasn't
swayed by Rasmussen’s new work. “There’s still little actual information about the first human
cases,” Bloom says. “There’s just not a lot of knowledge about what was really going on in Wuhan in
late 2019.”

Christian Drosten, a coronavirus researcher from the Charité Institute of Virology in Berlin who
thinks the evidence strongly supports the market theory, decried the politicization of the origin
debate. He was particularly exercised by a recent report from a Republican-led House of
Representatives panel arguing that U.S. funding may have helped create SARS-CoV-2 at WIV
before it leaked. “It's very clear that they are not only ignoring existing evidence, but they are
falsifying the evidence that’s on the table,” Drosten said. “It's really surprising and puzzling that
people at this meeting aren’t speaking up. Why don’t they go public immediately? We will be quiet
until we don’t have a chance to speak anymore.”

WHO's Scientific Advisory Group for the Origins of Novel Pathogens is expected to issue its own
report in the next few weeks. But no one at the meeting anticipated major revelations. "l fully
believe there’s much more data that’s out there that we don’t have access to,” says Van Kerkhove,
who oversees the group. She knows of a Chinese database that has some 5oo viral sequences from
January and February 2020 that WHO cannot access. "The biggest question | have are the farms,”
she says, referring to the possibility that SARS-CoV-2 came from animals being bred to sell at
markets for their meat.



As for the future, Van Kerkhove warns that the world is dropping its guard against novel pathogens.
Infectious disease is “not a safe space to really be working in,” she told Science. “Labs have been
threatened. People have been threatened. Governments don’t necessarily want to be the ones to
say, ‘Hey, we found something new."”

doi: 10.1126/science.zlsutoy
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Common sleep aid may leave behind a dirty
brain
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Getting a good night's sleep is a critical part of our daily biological cycle and is associated with
improved brain function, a stronger immune system, and a healthier heart. Conversely, sleep
disorders like insomnia and sleep apnea can significantly impact health and quality of life. Poor
sleep often precedes the onset of neurodegenerative diseases and is a predictor of early
dementia.

New research appearing in the journal Cell describes for the first time the tightly synchronized
oscillations in the neurotransmitter norepinephrine, cerebral blood, and cerebrospinal fluid
(CSF) that combine during non-rapid eye movement (non-REM) sleep in mice. These
oscillations power the glymphatic system—a brain-wide network responsible for removing
protein waste, including amyloid and tau, associated with neurodegenerative diseases.

“As the brain transitions from wakefulness to sleep, processing of external information
diminishes while processes such as glymphatic removal of waste products are activated,” said
Maiken Nedergaard, MD, DMSc, co-director of the University of Rochester Center for
Translational Neuromedicine and lead author of the study. “"The motivation for this research
was to better understand what drives glymphatic flow during sleep, and the insights from this
study have broad implications for understanding the components of restorative sleep.”

The study also holds a warning for people who use the commonly prescribed sleep aid
zolpidem. The drug suppressed the glymphatic system, potentially setting the stage for
neurological disorders like Alzheimer’s, which are the result of the toxic accumulation of
proteins in the brain.

The “missing link” in the glymphatic system

The research, conducted by a team at the University of Rochester and the University of
Copenhagen, employed an optic technique called flow fiber photometry combined with
electroencephalogram and electromyography monitors. Unlike previous research techniques,
which immobilized the mice and used anesthesia to induce sleep, the new approach allowed
researchers to record brain activity during long, uninterrupted periods of wakefulness and sleep
while allowing mice to move freely during recordings.

The research highlights the critical role of norepinephrine, a neurotransmitter associated with
arousal, attention, and the body's response to stress. The team observed that slow
synchronized waves of norepinephrine, cerebral blood volume, and CSF flow characterized
non-REM sleep. The norepinephrine triggered “micro-arousals,” causing vasomotion, the
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rhythmic constriction of blood vessels independent of the heartbeat. This oscillation, in turn,
generates the pumping action necessary to move CSF in the glymphatic system during sleep.

“These findings, combined with what we know about the glymphatic system, paint the whole
picture of the dynamics inside the brain, and these slow waves, micro-arousals, and the
norepinephrine were the missing link,” said Natalie Hauglund, PhD, first author of the study
and currently a postdoctoral fellow at the University of Oxford.

The hidden risks of sleep aids

The study also explored whether sleep aids replicate the natural oscillations necessary for
glymphatic function. The team focused on zolpidem, a sedative marketed under the name
Ambien, which is frequently prescribed to treat insomnia.

While zolpidem effectively induced sleep in the mice, it also suppressed norepinephrine
oscillations, disrupting the glymphatic system and impeding the brain’s waste-clearing
processes, a finding that raises concerns about its long-term use.

Scientists now have a new tool and potential target to improve sleep. "The research provides a
mechanistic link between norepinephrine dynamics, vascular activity, and glymphatic
clearance, advancing understanding of sleep’s restorative functions,” said Nedergaard. "It also
calls attention to the potentially detrimental effects of certain pharmacological sleep aids on
brain health, highlighting the necessity of preserving natural sleep architecture for optimal
brain function.”

Additional co-authors include Mie Andersen, Klaudia Torkarska, Tessa Radivanovic, Celia
Kjaerby, Frederikke Sorensen, Zuzanna Bojarowska, Verena Untiet, Sheyla Ballestero, Mie
Kolmos, Pia Weikop, and Hajime Hirase with the University of Copenhagen. The research was
supported with funding the Novo Nordisk Foundation, the National Institutes of Health, the US
Army Research Office, the Human Frontier Science Program, the Dr. Miriam and Sheldon G.
Adelson Medical Research Foundation, the Simons Foundation, and the Cure Alzheimer Fund.

Journal
Cell
DOI

10.1016/j.cell.2024.11.027

Article Title
Norepinephrine-mediated slow vasomotion drives glymphatic clearance during sleep
Article Publication Date

8-Jan-2025


http://dx.doi.org/10.1016/j.cell.2024.11.027

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.



5. FRBXANMEIRIZETSELHARENE -T IV XEER

MRER
o EMIXAAFIL: Alterations in visible light exposure modulate platelet function
and regulate thrombus formation
e HFXH:20254%F1HF10H
e Tx—F)L: Journal of Thrombosis and Haemostasis
e DOI:
o HH: EvYN—TKE

BE
EvYN—F REZEZEE UPMC(EVYYN—T RZEFEEVI—)DHARICLDE. KT
K (RRENX)ZBUVEENOTIRIE DERECHIES. KEDE5IESECTOiEDY
ROPETTEHIENTREINT -, COWRIL. MECEIRD MIEH REIZ HFLLVARE
ZEOMEEMERELTILND,
MENE:
o EERAZK
YORAZRRIC 12 FEFBELE. TR FLEEEXZAVELER 12KHED
BREIICESY MU E 72 BffRIT=. TORE. FBAZBUVRLIVREL. FE
HPEBAEEBVZIVRITHEAATHENK S5 57D 1 ITEAD LTz, 1TE. BEIR.
BE HKRE KBIZEFIRONGEN ST,
o ERERT—H2DNH
BAEFHZZIT-1 BAULOBEET 220 HLEER. FRALZRLSE
BDYEHLELUOREFERALE-EFIL. XOLOXEFEALE-EE LY MY R IM
BEWZEMNHBALz, COMEM TEFIZmR) RIDAEWNEEE THEELE 1=,
o FEBEIADHMRE
FEAEAUVBILET, REPLCRERDFEHENIFISNEIELERSINT, I
ZE. FBAEEBUVTIRATIEH., REMEAESINETs(Z2—Fa T )LHERES
FSu ) IO LT Wz, COBETMEMERHITT S0, REICI/NMRERDS
Z MBEMEERET S, -, FERICKYISHEED £ A EML ., M/ RDE
HAEEMHIFTHIETmRRDOIEA R LT,
o INZXLERDEE
FERFIBERREELTCEELESZLENTEIN. EEDYIROEEMR
[CHELUTHESSICIEMELROAGEN =, RDORTYTELT, FELHAMIE
JDRAVEBETIEIEMEMAN=_XLEFEBAL, BBRABRTOMRERILT S
EDETEIEINTLNS,
5 & W75 I A
FREBAEBUVBABELEIVENCTE=HIZ. XE2ZHET 2T I ILHIREINATE
YU, i) RIBNEVWARADEANRFIA TS, iKY HREPTHRIZKD
RTPEEFEEKRBISHESTAIREENH D,

MEEE—_1—R/ MDY TR—JIZRED




< FE 3L >Red light linked to lowered risk of blood clo | EurekAlert!

News Release 10-Jan-2025

|Red light linked to lowered risk of blood clots

Peer-Reviewed Publication

University of Pittsburgh

image:

Humans and mice exposed to long-wavelength red light had lower rates of blood clots that can
cause heart attacks, lung damage and strokes, according to research led by Elizabeth
Andraska, M.D. (seated) and Matthew Neal, M.D., both of the University of
Pittsburgh and UPMC.

view more
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Humans and mice exposed to long-wavelength red light had lower rates of blood clots that can
cause heart attacks, lung damage and strokes, according to research led by University of Pittsburgh
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School of Medicine and UPMC surgeon-scientists and published today in the Journal of Thrombosis
and Haemostasis.

The findings, which need to be verified through clinical trials, have the potential to reduce blood
clots in veins and arteries, which are leading causes of preventable death worldwide.

“The light we're exposed to can change our biological processes and change our health,” said lead
author Elizabeth Andraska, M.D., assistant professor of surgery in Pitt’s Trauma and Transfusion
Medicine Research Center and vascular surgery resident at UPMC. “Our findings could lead to a
relatively inexpensive therapy that would benefit millions of people.”

Scientists have long connected light exposure to health outcomes. The rising and setting of the sun
underlies metabolism, hormone secretion, even the flow of blood, and heart attacks and stroke are
more likely to happen in the morning hours than at night. Andraska and her colleagues wondered if
light could have an impact on the blood clots that lead to these conditions.

To test this idea, the team exposed mice to 12 hours of either red, blue or white light, followed by 12
hours of darkness, in a 72-hour cycle. They then looked for differences in blood clots between the
groups. The mice exposed to red light had nearly five times fewer clots than the mice exposed to
blue or white light. Activity, sleep, eating, weight and body temperature remained the same
between the groups.

The team also analyzed existing data on more than 10,000 patients who had cataract surgery and
received either conventional lenses that transmit the entire visible spectrum of light, or blue light-
filtering lenses, which transmit about 50% less blue light. They discovered that cancer patients who
received blue light-filtering lenses had lower risk of blood clots compared to their counterparts with
conventional lenses. This is especially notable because cancer patients have nine times the risk of
blood clots of non-cancer patients.

“These results are unraveling a fascinating mystery about how the light to which we’re exposed on a
daily basis influences our body’s response to injury,” said senior author Matthew Neal, M.D.,
professor of surgery, Watson Fund in Surgery Chair and co-director of the Trauma and Transfusion
Medicine Research Center at Pitt, and trauma surgeon at UPMC. “"Our next steps are to figure out
why, biologically, this is happening, and to test if exposing people at high risk for blood clots to
more red light lowers that risk. Getting to the bottom of our discovery has the potential to
massively reduce the number of deaths and disabilities caused by blood clots worldwide.”

The recently published study indicates that the optic pathway is key — light wavelength didn’t have
any impact on blind mice, and shining light directly on blood also didn‘t cause a change in clotting.

The team observed that red light exposure is associated with less inflammation and activation of
the immune system. For example, red light-exposed mice had fewer neutrophil extracellular traps —
aptly abbreviated as "NETs” — which are web-like structures made by immune cells to trap invading
microorganisms. They also trap platelets, which can lead to clots.

The mice exposed to red light also had increased fatty acid production, which reduces platelet
activation. Since platelets are essential to forming clots, this naturally leads to less clot formation.
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Understanding how the red light is triggering changes that lower clotting risk could also put
scientists on the track of better medications or therapies that could be more potent and convenient
for patients than continuous red light exposure.

In preparation for clinical trials, the team is developing red light goggles to control the amount of
light exposure study participants receive and investigating who may most benefit from red light

Additional authors on this research are Frederik Denorme, Ph.D., Robert Campbell, Ph.D., and
Matthew R. Rosengart, M.D., all of Washington University in St. Louis; Christof Kaltenmeier, M.D.,
Aishwarrya Arivudainabi, Emily P. Mihalko, Ph.D., Mitchell Dyer, M.D., Gowtham K. Annarapu,
Ph.D., Mohammadreza Zarisfi, M.D., Patricia Loughran, Ph.D., Mehves Ozel, M.D., Kelly
Williamson, Ph.D., Roberto Mota-Alvidrez, M.D., Sruti Shiva, Ph.D., Susan Shea, Ph.D., and Richard
A. Steinman, M.D., Ph.D., all of Pitt; and Kimberly Thomas, Ph.D., of Vitalant Research Institute.

This research was supported by National Institutes of Health grants R35GM119526, Ko1AG059892,
Ro1HL163019, Ro1GM147121, Ro1GM145674, T32HL98036 and S100D028483, the University of
Pittsburgh Center for Research Computing, National Center for Research Resources Shared
Instrumentation grants 15100D016232-01, 15100D018210-01A1 and 15100D021505-01, American
Heart Association 2021Post830138 award, and a Physician-Scientist Institutional Award from

the Burroughs Wellcome Fund.
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TLEG6 identified as a protein associated with
infertility in male mice

A deficiency of TLE6 protein, which affects female fertility, was also associated with
infertility in male mice

Peer-Reviewed Publication

Kanazawa Medical University
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Researchers develop a novel Tle6 gene hetero knockout mice model to understand the role of this gene in
male fertility and find that its deficiency results in abnormal sperm structure, reduced sperm count,
and a low number of motile sperm.

view more

Credit: Kousuke Kazama from Kanazawa Medical University

Infertility is a major global challenge associated with physiological and psychological impact. Genetic mutations
that affect early embryonic development, oocyte (egg cell) maturation, and fertilization have recently been studied
as causes of infertility. One of the most well-studied causes of early embryonic infertility is mutations in the
subcortical maternal complex (SCMC)-related genes.

SCMC participates in embryo development and cleavage by maintaining the structure of the egg cytoplasm and
recruiting proteins that assist proper embryo formation. SCMC is composed of multiple proteins, of which the
transducin-like enhancer of split 6 (TLE6) is the most crucial member. In the absence of TLE6, the structural
integrity of SCMC is compromised, and consequently cell division in the embryo fails after the two-cell stage,
resulting in embryo fragmentation and death. There is ample evidence supporting the role of TLE6 in female
infertility, but its role in male germ cells remains unexplored.

To address this gap, Mr. Kousuke Kazama, a Research Associate, from the Research Support Center, Medical
Research Institute, Kanazawa Medical University, Japan, along with Dr. Hirofumi Nishizono and Ms. Yuki
Miyagoshi, also from Kanazawa Medical University, attempted to understand the effects of Tle6 gene deficiency on
male fertility using the Tle6 deficient mouse model. They developed a novel Tle6 gene hetero knockout male mouse
model using a technique called CRISPR-Casg that enables the editing of genes. Their findings were published in
Volume 12 of Frontiers in Cell and Developmental Biology on October 24, 2024.

“We generated Tle6 hetero knockout mice to investigate the effects of Tle6 deficiency in male mice. We performed
genome editing of the embryos using the CRISPR-Casg system and electroporation to generate the Tle6 hetero
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knockout mice,” states Kazama, explaining the main methodology used in the study. To investigate

whether Tle6 deficiency leads to erratic mating behavior, Tle6-deficient and wild-type (WT) male mice were mated

with WT female mice. The mating frequency and the number of offspring did not differ between Tle6-deficient and
WT mice. Additionally, embryos derived from the sperm of Tle6-deficient male mice showed similar developmental
rates as those derived from WT male mouse sperm.

The question of why Tle6 deficiency-related traits were not transmitted to the next generation prompted the
researchers to further explore the gene's role in sperm function. Kazama elaborates, “We hypothesized that the
difficulty in transmitting genetic traits from Tle6-deficient male mice could be due to reduced sperm count and motility.
To test this hypothesis, they analyzed the testes and sperm of Tle6-deficient male mice. While the structure of the
testes was not affected due to Tle6 deficiency, they found a significant reduction in sperm count and a marked
decrease in the number of motile sperm. Moreover, 57% of the sperm from Tle6-deficient mice had an abnormal
head structure, and 7% were double-headed. The researchers suspected dysregulated hormone levels in these mice
and consequently found elevated levels of testosterone (an important sex hormone) in Tle6 hetero knockout male
mice.

"

Visualization of sperm from WT and Tle6 knockout mice using immunofluorescence staining revealed that TLE6
protein in deficient mice was localized in the sperm midpiece. This region overlapped with the location of
mitochondria, which are important for energy production, suggesting that TLE6 might play a role in energy
production in the sperm. Gene expression related to fertilization, sperm motility, and sperm structure in the testes
of Tle6-deficient mice showed an overall increase.

Together, the findings of this study highlighted the impact of Tle6 deficiency in male mice and its role in potential
male infertility. “The role of TLE6 in the development of sperm cells may vary between humans and mice. Therefore,
further research is necessary to clarify the mechanisms by which Tle6 deficiency causes sperm abnormalities in Tle6
hetero knockout mice and to explore its clinical relevance in humans,” concludes Kazama.

In summary, this study sheds further light on male infertility and paves the way for more advanced research and the
development of new assisted reproductive technologies.

*k*
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About Kanazawa Medical University (KMU), Japan

Kanazawa Medical University (KMU) is a reputed medical school located in Ishikawa, Japan. Established in 1972
with Albert Schweitzer's idea of “Ehrfurcht vor dem Leben (respect for life) and five "S” keywords: Spirit, Science,
Skill, Speed, and Safety, KMU is pledged to the development of high-quality medical professionals. KMU continues
to grow by engaging nearly 4,500 graduates from the School of Medicine in medical care globally. Furthermore,
KMU sends over 2,500 nurses, public health nurses, and midwives to gain practical exposure in the medical field. By
following the motto and five "S” elements along with sustainable development goals, KMU strives to contribute to
the creation of innovative medical science technologies and the supply of healthcare workforce, promoting holistic
societal development.

Website: https://www.kanazawa-med.ac.jp/English/public_html/
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About Mr. Kousuke Kazama from Kanazawa Medical University, Japan

Mr. Kousuke Kazama is a Research Associate at the Research Support Center, Medical Research Institute,
Kanazawa Medical University, Japan. His main research interests include the mechanisms of infertility and
intracellular structure and epigenetics in sperm, oocyte and embryo. Mr. Kazama has over six publications in this
field, with around 48 citations and over g50 reads.
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Uncovering the role of Y chromosome genes
in male fertility in mice

Peer-Reviewed Publication

The Francis Crick Institute

FacebookXLinkedInWeChatBlueskyMessageWhatsAppEmail

Y chromosome /

image:

Humans have 23 pairs of chromosomes, including a pair of sex chromosomes (typically XX for females, and XY
for males). Chromosomes contain hundreds to thousands of genes, which are sections of DNA located at
specific points on a chromosome. The Y chromosome is an exception, only containing a few dozen genes. DNA
is the material carrying all the information about the development and functioning of the individual - the
blueprint to make proteins.

view more

Credit: Jeremie Subrini

Researchers at the Crick have uncovered which genes on the Y chromosome regulate the development of sperm
and impact fertility in male mice. This research could help us understand why some men don’t produce enough

sperm and are infertile.

Males typically have one copy of the Y chromosome and one copy of the X chromosome, whereas females typically
have two X chromosomes. Scientists know that the Y chromosome is essential for male fertility, but which genes
are the most important and how they work is less clear.
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In research published today in Science, a research team at the Crick resolved this question by generating thirteen
different mouse models, each with different Y genes removed, and investigated their fertility.

The researchers studied the ability of these adult mice to reproduce, including looking at the number of offspring,
number of sperm produced and the appearance and motility of the sperm.

They found that several Y genes were critical for reproduction. If these genes were removed, the mice couldn’t
produce young, due to absence or reduced number of sperm, failure to produce a reservoir of sperm stem cells or
abnormal sperm shape or movement.

Interestingly, some other genes had no impact when removed individually, but did lead to the production of
abnormal sperm when removed together.

This was the case for a group of three genes which model a region of the chromosome called AZFa in humans. AZFa
deletions are a common cause of the most severe cases of male infertility, but it has been hard to tell which genes in
the region are responsible.

The results suggest that many Y genes play a role in fertility and can compensate for each other if one gene is lost.
This also means that some cases of infertility likely result from multiple genes being deleted at the same time.

As well as regulating sperm generation, some Y genes are also active in other organs, like the heart and the brain,
where they may be very important. Also, as they age, some men can lose their Y chromosomes in blood due to
errors in cell division. This loss is associated with conditions like Alzheimer’s disease or cancer, so the lab is now
aiming to understand what happens in other organs in the mice with Y gene deletions.

Jeremie Subrini, Postdoctoral Research Assistant in the Sex Chromosome Biology Laboratory at the Crick, and first
author, said: “Our research has shown that more Y genes are required for mouse fertility than first thought. We saw
that some genes are crucial, but others have a cumulative effect. Historically, the Y chromosome has been
misunderstood. For a long time, it wasn‘t thought to be essential in adults, and some even hypothesised that it was
going to disappear altogether. We now know that this is clearly not the case!”

James Turner, Principal Group Leader of the Sex Chromosome Biology Laboratory at the Crick, and senior author,
said: “Infertility is a big problem, with 1in 6 couples struggling to conceive. In a significant proportion of cases,
genetic factors, particularly those involving the Y chromosome, are the cause. However, the details have been
difficult to pinpoint, partly because sequencing and studying the Y chromosome has been technically challenging.

“Now that we’ve shed light on the Y genes, it will be important to start sequencing the Y chromosome in more
individuals, to potentially uncover unexplained causes of male infertility. With more research, we may be able to
one day replace missing genes in the cells that make sperm to help couples have children through IVF.”

Peer reviewed
Experimental study
Animals

For further information, contact: press@crick.ac.uk or +44 (0)20 3796 5252
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Boosting this molecule could help retain
muscle while losing fat
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With the recent surge in popularity of weight loss drugs like Ozempic, altogether called GLP-1s, there has been
renewed scientific interest in understanding how our bodies regulate muscle growth. Scientists have linked the
protein BCL6 to the maintenance of muscle mass and further suggested that BCL6-boosting therapeutics could
help GLP-1 users retain muscle while losing fat. Similar therapies could also be used to treat other populations
prone to muscle loss, such as older adults and patients with systemic diseases like sepsis or cancer.

FULL STORY

About one in eight adults in the United States has tried or currently uses a GLP-1 medication, and a quarter of those
users cite weight loss as their main goal. But weight loss doesn't discriminate between fat and muscle. Patients
using GLP-1 drugs can experience rapid and substantial muscle loss, accounting for as much as 40% of their total
weight loss. So how can we lose weight without also losing critical muscle?

A new study from the Salk Institute has revealed that a protein called BCL6 is key to maintaining healthy muscle
mass. The experiments showed that mice with lower levels of BCL6 had significantly reduced muscle mass and
strength, but increasing BCL6 successfully reversed those losses. The results suggest that pairing GLP-1
medications with a BCL6-boosting drug may help counteract unwanted muscle loss. Similar therapies could also be
used to treat other populations prone to muscle loss, such as older adults and patients with systemic diseases like
sepsis or cancer.

The findings were published in Proceedings of the National Academy of Sciences on January 22, 2025.

"Muscle is the most abundant tissue in the human body, so its maintenance is critical to our health and quality of

life," says Ronald Evans, professor and director of the Gene Expression Laboratory at Salk. "Our study reveals how
our bodies coordinate the upkeep of all this muscle with our nutrition and energy levels, and with this new insight,
we can develop therapeutic interventions for patients losing muscle as a side effect of weight loss, age, orillness."

Going too long without eating puts your body in a fasted state. When this happens, your empty stomach sends a
hormone called ghrelin to your brain to say, "I'm hungry!"The brain responds by releasing growth hormone into the
rest of your body, where it regulates growth and metabolism in your many cells, tissues, and organs. As it travels
through your body, growth hormone latches on to cells and directs them to make another protein called insulin-like
growth factor 1 (IGF1), which then does the important work of controlling muscle growth.

In the time between growth hormone's arrival and IGFa synthesis, there is a complex web of proteins that
determine how much IGF1 is made. One such protein is SOCS2, which slows down IGF1 production. Without
SOCS2, IFG1 production runs out of control and causes gigantism. On the other hand, too much SOCS2 means not
enough IFGz, leading to losses in body size and strength.

Still, SOCS2 is only one player in the path between growth hormone and IGF1. To protect people from rapid muscle
loss, Salk scientists needed to get a clearer picture of the mechanisms underlying muscle maintenance. In search of
other potential players, the researchers scoured a national database of human tissue samples and noticed an
abundance of BCL6 in muscle cells -- a clue that it may play an important role in this process.

To determine whether BCL6 was involved in muscle maintenance, the team compared mice with and without
functional BCL6 proteins. Mice lacking BCL6 had 40% less muscle mass than their healthy counterparts, and the
muscle they did have was compromised both in structure and function. However, when the researchers increased
the expression of BCL6 in the animals' muscles, this successfully reversed the losses in muscle mass and strength.
And when they compared normal mice and those that had fasted overnight, they found fasting mice had less BCL6
in their muscles.

Clearly, BCL6 was controlling muscle maintenance -- but how?



Through a series of subsequent experiments, the steps along the path became clear. Fasting promotes the
secretion of growth hormone, which reduces BCL6 levels in muscle cells. BCL6 is a regulator of SOCS2, so less BCL6
leads to less SOCS2. At normal levels, this allows BCL6 to control how much SOCS2 is expressed and therefore how
much IGF1is made. In animals without BCL6, the lack of control over SOCS2 slowed IGF1 production so much that
muscles became weaker and smaller.

"We are excited to reveal BCL6's important role in maintaining muscle mass," says first author of the study Hunter
Wang, a postdoctoral researcher in Evans' lab. "These were very surprising and special findings that open the door
for a lot of new discoveries and potential therapeutic innovations."

For GLP-1 patients hoping to lose weight while retaining muscle mass, it's possible that a BCL6-boosting injectable
could hit the market one day. In the meantime, the researchers plan to investigate what effects longer-term fasting
has on BCL6 and muscle maintenance. Wang also notes that hormones tend to operate in cycles and that BCL6
naturally rises and falls with a strong circadian rhythm. A better understanding of this pattern may help further
elucidate BCL6's relationship with growth hormone and muscle growth.

Other authors include Hui Wang, Weiwei Fan, Sihao Liu, Kyeongkyu Kim, Satoshi Ogawa, Hyun Gyu Kang,
Jonathan Zhu, Gabreila Estepa, Mingxiao He, Lillian Crossley, Morgan Truitt, Ruth Yu, Annette Atkins, and Michael
Downes of Salk; Ayami Matsushima of Kyushu University; Christopher Liddle of University of Sydney; and Minseok
Kim of Daegu Gyeongbuk Institute of Science and Technology.

The work was supported by the National Institutes of Health (Po1 HL147835, DKo57978, DK120515, CCSG P30
CA23100, CCSG P30 CAo14195, CCSG P30 CA014195, P30 AG0o68635), Department of the Navy Office of Naval
Research (Nooo014-16-1-3159), Larry Hillblom Foundation (2021-D-001-NET), Wu Tsai Human Performance Alliance,
American Heart Association (916787), Salk GT3 (RRID:SCR_014847) and Waitt Advanced Biophotonics
(RRID:SCR_014838) Core Facilities, San Diego Nathan Shock Center, Henry L. Guenther Foundation, and Waitt
Foundation.
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Delayed REM sleep could be an early sign of
Alzheimer's

Taking longer to enter the dream phase can disrupt the ability to consolidate memories and
interfere with emotion regulation

Date: January 27, 2025
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Summary: Scientists have recently shown that both the quality and the amount of sleep we get may
influence our risk of developing Alzheimer's disease.

FULL STORY

Scientists have recently shown that both the quality and the amount of sleep we get may influence
our risk of developing Alzheimer's disease.

Now, a study suggests that people who take significantly longer to start the dream phase of sleep,
known as rapid eye movement (REM), may be experiencing an early symptom of the disease.

REM follows three phases of non-REM sleep, each deeper than the last. The four phases take 9o
minutes or more to complete, depending on age, and a person may cycle through them four or five
times in a typical night. Older people take longer to reach REM.

During REM sleep the brain processes memories, especially those that are emotionally charged, and
puts them into long-term storage.

"The delay in REM sleep disrupts the brain's ability to consolidate memories by interfering with the
process that contributes to learning and memory," said Yue Leng, PhD, an associate professor in
the Department of Psychiatry and Behavioral Sciences at UCSF.

"If it is insufficient or delayed, it may increase the stress hormone cortisol," said Leng, who is part of
the UCSF Weill Institute for Neurosciences. "This can impair the brain's hippocampus, a critical
structure for memory consolidation."

Leng is a senior author of the paper, which appears Jan. 27 in Alzheimer's and Dementia: The Journal
of the Alzheimer's Association.

Higher levels of amyloid, tau

Researchers followed 128 people with an average age of 70 from the neurology unit of the China-
Japan Friendship Hospital in Beijing. Half had Alzheimer's, and about one-third had mild cognitive
impairment, a frequent precursor to Alzheimer's. The rest had normal cognition.

The participants in the study slept overnight in the clinic, so researchers could measure their
brainwave activity, eye movement, heartrate and breathing. Fitness trackers can capture some of
this information, but it is less precise.

The researchers divided the participants into early and delayed REM sleep. On average, the early
group reached REM less than 98 minutes after falling asleep, while the late group reached it more
than 193 minutes after falling asleep.

Those with Alzheimer's were more likely to have delayed REM sleep, and they also tended to have
higher levels of the two toxic proteins, amyloid and tau, found in people with the condition.



Those with delayed REM sleep had 16% more amyloid and 29% more tau than those with early REM
sleep. They also had 39% less of a healthy protein called brain derived neurotrophic factor (BDNF),
which drops in Alzheimer's.

"Future research should study the effects of certain medications that influence sleep patterns, as
these may modify disease progression," Leng said.

Melatonin can boost REM sleep, and studies in mice have shown that it decreases tau and amyloid
accumulation. Other drugs that treat insomnia by blocking a chemical that suppresses REM sleep
also have been shown to decrease tau and amyloid.

People who are concerned about their risk for Alzheimer's should practice healthy sleep habits that
facilitate the transition from light sleep to REM sleep. "This includes treating conditions like sleep
apnea and avoiding heavy drinking, since both can interfere with a healthy sleep cycle," said Dantao
Peng, MD, of the Department of Neurology at the China-Japan Friendship Hospital in Beijing, who
is also a senior author of the paper.

"Patients taking certain antidepressants and sedatives that reduce REM sleep should discuss their
concerns with their doctor, if they are worried about Alzheimer's."
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