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https://www.reuters.com/business/healthcare-pharmaceuticals/us-fda-authorizes-updated-covid-
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AcuraStem Enters into a License Agreement with Takeda to Advance PIKFYVE Therapeutics |
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Scynexis pulls drug, halts trials on contamination concerns (fiercepharma.com)

Biogen M % FHMFEILAEZE Tysabri @ Novartis &/ N4 A4 S5 —Tyruko ZFXM A& ER
HEIRIED DS RNA i R THIOHTHD)

A T—T 2D AMYIRILLKE (Stockholm University) DB NCDIFRE . fERLI=7o04F
N2 (BIB BRRZTEAAH—) DEEHISHHT RNA DHFHICRIILI=EBRSMZLT=,

BCRDENBATEZGVIRSYT OR IFEN - EHE ., BEEHBEERIZERA

BEEFEE 2024 FEHRIC, BRORDREERETEIERLERESFE SHE (PMDA) 1B Bl
ZR{EL. RKBITRRZFR T 5AHEE D= RBDBIEAFr—(CBATORFEZBE M IT.
AERFOHERGEITEHTHLD, REMEZEMRF (FDA) ELRETEHEL . BRRTER SN R
AEERTHEAGWRSYIT DR IOFEEEZEET,

TILINAI—FELARTT EffiDERIEFES FRRIERA~

I—4A/Biogen DT ILINAI—HFDHFEIL ARTT (BLRL-LTUE) IOERERDBEHERN
27 BH. BEEFBEADIHRUHSRBRERGZES (FER) ClhE o1, 2L AHEENEL 2O/
ERRROMBNLGEELSFTAERTTICHEELEZRDD,

IDBAREZE D Forcefield (ARtt: EOKY) 0 CEO IZ3T Novartis IR EFEEHE John
Tsai KA GAE

Forcefield Therapeutics appoints John Tsai MD as Chief Executive Officer (yahoo.com)
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Di-isononyl phthalate disrupts pregnancy in
mice, study finds

Date:

September 1, 2023
Source:

Carl R. Woese Institute for Genomic Biology, University of lllinois at Urbana-Champaign
Summary:

In a new study, researchers used mice to understand how DiNP affects pregnancy.



https://www.sciencedaily.com/releases/2023/09/230901124051.htm

FULL STORY

We are constantly exposed to phthalates in our environment through plastic
products such as storage containers, medical devices, packages, fabrics,
and toys. Specifically, di-isononyl phthalate is inevitably becoming a part of
our lives. Unfortunately, the impact of DINP on the establishment and
maintenance of pregnancy is largely unknown. In a new study, researchers
used mice to understand how DINP affects pregnancy.

"Although we finally recognize that environmental chemicals impact women's health, most
studies have focused on men's reproductive health and very few studies have looked at how
these chemicals affect women," said Jodi Flaws (EIRH co-leader/MME), a professor of
comparative biosciences. "Our paper is novel because we are the first to look at this aspect of
reproduction.”

For their study, the researchers chose a DINP dose that humans are exposed to on a daily basis.
They exposed pregnant female mice to DiNP orally for their first week of pregnancy, which is
analogous to the first trimester in humans.

"I chose this window because most women don't know from day one that they are pregnant. As a
result, they maintain their general lifestyle for a while and may become more careful once they
know that they are pregnant. During that time, however, they will continue to be exposed to
DINP," said Arpita Bhurke, a postdoctoral fellow in the Bagchi lab and the first author of the
paper.

In the early stages of pregnancy, the embryo attaches to the uterus and embeds in the maternal
tissue, which supports the growth and development of the embryo. The process also stimulates
the formation of new blood vessels, ensuring that the embryo has an adequate supply of oxygen
and nutrients from the mother. Using tissue-staining technigues, the researchers found that DiINP
exposure impairs the formation of blood vessels in both the maternal tissue and the placenta.

"In mice, these maternal blood vessels are formed after the first week of pregnancy and they
have been exposed to DiINP before this development happens," said Indrani Bagchi (EIRH co-
leader), a Billie Field Professor of Reproductive Biology. "As a result, the tissue formation is
effected and it creates a ripple effect, impairing embryo growth."

The impact of DINP on the placenta had several consequences later on in the pregnancy. The
researchers found that pregnant mice that had been exposed to DINP had smaller litter sizes and
shorter gestation periods. Mice that were fed corn oil instead of DiINP produced an average of 16
pups per litter, whereas DINP-fed mice produced 11 pups, and on average the pups weighed
less. Additionally, instead of delivering their litter in 20 days, DiNP-fed mice were giving birth 18-
24 hours earlier.

"We know that DINP causes defects in the formation of the placenta. However, it is unclear
whether this is due to the effect of DiINP on the embryo or on the maternal tissue or both. We
want to address this question in our future work," Bagchi said.

The researchers are also interested in deciphering how the chemicals impact the uterine tissue
and litter birth. "l will focus on cell culture systems because we want to distinguish between the
embryo and the maternal tissue effects. By using just the cells, we can better understand how
DiNP is impacting the placenta in both early and late stages of pregnancy,” Bhurke said.

Story Source:



Materials provided by Carl R. Woese Institute for Genomic Biology, University of lllinois at
Urbana-Champaign. Original written by Ananya Sen. Note: Content may be edited for style and
length.

Journal Reference:

1. Arpita Bhurke, Juanmahel Davila, Jodi A. Flaws, Milan K. Bagchi, Indrani C.
Bagchi. Exposure to di-isononyl phthalate during early pregnancy disrupts
decidual angiogenesis and placental development in mice. Reproductive Toxicology,
2023; 120: 108446 DOI: 10.1016/j.reprotox.2023.108446
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[Scientists grow human-like kidneys in pigs
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Researchers from the Guangzhou Institutes of Biomedicine and Health have grown human-like
kidneys in pigs.

Chinese scientists have succeeded in growing kidneys containing human cells in pig
embryos, a world first that could one day help address organ donation shortages.

But the development, described in a study in the journal Cel// Stem Cell on Thursday,
raises ethical issues—especially since some human cells were also found in the pigs’
brains, experts said.

The researchers from the Guangzhou Institutes of Biomedicine and Health focused on
kidneys because they are one of the first organs to develop, and the most commonly
transplanted in human medicine.

“Rat organs have been produced in mice, and mouse organs have been produced in rats,
but previous attempts to grow human organs in pigs have not succeeded,” senior author
Liangxue Lai said in a statement.

“Our approach improves the integration of human cells into recipient tissues and allows
us to grow human organs in pigs.”

This is a different approach to the recent high—profile breakthroughs in the United States,
where genetically modified pig kidneys and even a heart have been placed inside humans.

The new paper “describes pioneering steps in a new approach to organ bioengineering
using pigs as incubators for growing and cultivating human organs,” said Dusko llic, a



professor of stem cell sciences at King's College London who was not involved in the
research.

llic cautioned there would be many challenges to turning the experiment into a viable
solution, but “nevertheless, this captivating strategy warrants further exploration.”

Gene editing

A major challenge in creating such hybrids has been that pig cells outcompete human
cells.

To overcome the obstacles, the team used CRISPR gene editing to delete two genes
essential for kidneys to form inside a pig embryo, creating what's called a “niche.”

They then added specially prepared human pluripotent stem cells—cells that have the
potential to develop into any cell type—which filled the niche.

Before implanting the embryos in sows, they grew them in test tubes containing
substances that nourished both the human and pig cells.

In total, they transferred 1,820 embryos into 13 surrogate mothers. The pregnancies were
terminated at 25 and 28 days to assess how the experiment had worked.

Five embryos selected for analysis were found to have functionally normal kidneys for
their stage of development, beginning to grow the ureters that would eventually connect
them to the bladder.

They contained between 50 and 60 percent human cells.

“We found that if you create a niche in the pig embryo, then the human cells naturally go
into these spaces,” said co—author Zhen Dai.

“We saw only very few human neural cells in the brain and spinal cord and no human cells
in the genital ridge.”

Preventing the invasion of human cells into reproductive tissue is considered crucial,
because otherwise there is a risk of uncontrolled creation of human—pig hybrids.

But the presence of any human cells in the pig brains still raises concerns, said Darius
Widera, a professor of stem cell biology at the University of Reading.

“Although this approach is a clear milestone and the first successful attempt to grow
whole organs containing human cells in pigs, the proportion of human cells in the
generated kidneys is still not high enough,” he added.



In the long run, the team wants to optimize their technology for use in human
transplantation, but admit it's not ready yet.

An important limitation was the kidneys had pig—derived vascular cells, which could cause
rejection if transplanted into a human.

Nevertheless, the scientists plan to press on and allow the kidneys to develop for a longer
duration. They are also working on growing other human organs in pigs such as the heart
and pancreas.

More information: Liangxue Lai & colleagues, Generation of a Humanized Mesonephros in
Pigs from Induced Pluripotent Stem Cells via Embryo Complementation, Cel/ Stem
Cel/(2023). DOI: 10.1016/j.stem.2023.08.003. www.cell.com/cell-stem—cell/fu --- 1934~
5909(23)00286-2

Journal information: Cell Stem Cell
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Researchers grow embryonic humanized kidneys inside pigs for 28 days
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Implantable device could enable injection-free
control of diabetes
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Optical image of an O2-Macrodevice submerged in liquid water, generating oxygen (bottom) and
hydrogen (top) bubbles without the need for any batteries or wires. Credit: Claudia Liu and Dr.
Siddharth Krishnan, MIT/Boston Children’s Hospital

One promising approach to treating type 1 diabetes is implanting pancreatic islet cells
that can produce insulin when needed, which can free patients from giving themselves
frequent insulin injections. However, one major obstacle to this approach is that once the
cells are implanted, they eventually run out of oxygen and stop producing insulin.

To overcome that hurdle, MIT engineers have designed a new implantable device that not
only carries hundreds of thousands of insulin—producing islet cells, but also has its own
on—board oxygen factory, which generates oxygen by splitting water vapor found in the
body.

The researchers showed that when implanted into diabetic mice, this device could keep
the mice’s blood glucose levels stable for at least a month. The researchers now hope to
create a larger version of the device, about the size of a stick of chewing gum, that could
eventually be tested in people with type 1 diabetes.

“You can think of this as a living medical device that is made from human cells that
secrete insulin, along with an electronic life support—system. We're excited by the
progress so far, and we really are optimistic that this technology could end up helping
patients,” says Daniel Anderson, a professor in MIT's Department of Chemical Engineering,
a member of MIT's Koch Institute for Integrative Cancer Research and Institute for
Medical Engineering and Science (IMES), and the senior author of the study.

While the researchers’ main focus is on diabetes treatment, they say that this kind of
device could also be adapted to treat other diseases that require repeated delivery of
therapeutic proteins.

MIT Research Scientist Siddharth Krishnan is the lead author of the paper, which appears
in the Proceedings of the National Academy of Sciences. The research team also includes
several other researchers from MIT, including Robert Langer, the David H. Koch Institute
Professor at MIT and a member of the Koch Institute, as well as researchers from Boston
Children’s Hospital.

Replacing injections

Most patients with type 1 diabetes have to monitor their blood glucose levels carefully
and inject themselves with insulin at least once a day. However, this process doesn’t
replicate the body’s natural ability to control blood glucose levels.

“The vast majority of diabetics that are insulin—dependent are injecting themselves with
insulin, and doing their very best, but they do not have healthy blood sugar levels,”
Anderson says. “If you look at their blood sugar levels, even for people that are very
dedicated to being careful, they just cant match what a living pancreas can do.”


https://medicalxpress.com/tags/human+cells/

A better alternative would be to transplant cells that produce insulin whenever they
detect surges in the patient’s blood glucose levels. Some diabetes patients have received
transplanted islet cells from human cadavers, which can achieve long—term control of
diabetes; however, these patients have to take immunosuppressive drugs to prevent their
body from rejecting the implanted cells.

More recently, researchers have shown similar success with islet cells derived from stem
cells, but patients who receive those cells also need to take immunosuppressive drugs.

Another possibility, which could prevent the need for immunosuppressive drugs, is to
encapsulate the transplanted cells within a flexible device that protects the cells from the
immune system. However, finding a reliable oxygen supply for these encapsulated cells
has proven challenging.

Some experimental devices, including one that has been tested in clinical trials, feature an
oxygen chamber that can supply the cells, but this chamber needs to be reloaded
periodically. Other researchers have developed implants that include chemical reagents
that can generate oxygen, but these also run out eventually.

Optical image of cathode side of fully assembled O2-Macrodevice showing, with a United States
quarter-dollar coin for scale. Credit: Claudia Liu and Dr. Siddharth Krishnan, MIT/Boston Children’s
Hospital

The MIT team took a different approach that could potentially generate oxygen
indefinitely, by splitting water. This is done using a proton—exchange membrane—a
technology originally deployed to generate hydrogen in fuel cells—located within the
device. This membrane can split water vapor (found abundantly in the body) into hydrogen,
which diffuses harmlessly away, and oxygen, which goes into a storage chamber that
feeds the islet cells through a thin, oxygen—permeable membrane.

A significant advantage of this approach is that it does not require any wires or batteries.
Splitting this water vapor requires a small voltage (about 2 volts), which is generated


https://medicalxpress.com/tags/immunosuppressive+drugs/
https://medicalxpress.com/tags/water+vapor/

using a phenomenon known as resonant inductive coupling. A tuned magnetic coil located
outside the body transmits power to a small, flexible antenna within the device, allowing
for wireless power transfer. It does require an external coil, which the researchers
anticipate could be worn as a patch on the patient’s skin.

Drugs on demand

After building their device, which is about the size of a U.S. quarter, the researchers
tested it in diabetic mice. One group of mice received the device with the oxygen—
generating, water—splitting membrane, while the other received a device that contained
islet cells without any supplemental oxygen. The devices were implanted just under the
skin, in mice with fully functional immune systems.

The researchers found that mice implanted with the oxygen—generating device were able
to maintain normal blood glucose levels, comparable to healthy animals. However, mice
that received the non—oxygenated device became hyperglycemic (with elevated blood
sugar) within about two weeks.

Typically when any kind of medical device is implanted in the body, attack by the immune
system leads to a buildup of scar tissue called fibrosis, which can reduce the devices’
effectiveness. This kind of scar tissue did form around the implants used in this study, but
the device's success in controlling blood glucose levels suggests that insulin was still able
to diffuse out of the device, and glucose into it.

This approach could also be used to deliver cells that produce other types of therapeutic
proteins that need to be given over long periods of time. In this study, the researchers
showed that the device could also keep alive cells that produce erythropoietin, a protein
that stimulates red blood cell production.

“We're optimistic that it will be possible to make living medical devices that can reside in
the body and produce drugs as needed,” Anderson says. ~There are a variety of diseases
where patients need to take proteins exogenously, sometimes very frequently. If we can
replace the need for infusions every other week with a single implant that can act for a
long time, I think that could really help a lot of patients.”

The researchers now plan to adapt the device for testing in larger animals and eventually
humans. For human use, they hope to develop an implant that would be about the size of
a stick of chewing gum. They also plan to test whether the device can remain in the body
for longer periods of time.

“The materials we've used are inherently stable and long-lived, so I think that kind of
long—term operation is within the realm of possibility, and that's what we're working on,”
Krishnan says.


https://medicalxpress.com/tags/diabetic+mice/
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“We are very excited about these findings, which we believe could provide a whole new
way of someday treating diabetes and possibly other diseases,” Langer adds.

More information: Krishnan, Siddharth R. et al, A wireless, battery—free device enables
oxygen generation and immune protection of therapeutic xenotransplants in

vivo, Proceedings of the National Academy of Sciences (2023). DOL
10.1073/pnas.2311707120. doi.org/10.1073/pnas.2311707120

Journal information: Proceedings of the National Academy of Sciences
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'Living drug factories' might treat diabetes and other diseases
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Engineered compound shows promise in
preventing bone loss in space

Date:

September 18, 2023
Source:

University of California - Los Angeles Health Sciences
Summary:

Mice treated aboard the International Space Station showed significantly reduced bone
loss.
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FULL STORY

A new study published in a Nature Partner Journal, npj Microgravity, finds
an engineered compound given to mice aboard the International Space
Station (ISS) largely prevented the bone loss associated with time spent in
space. The study, led by a transdisciplinary team of professors at the
University of California at Los Angeles (UCLA) and the Forsyth Institute in
Cambridge, Massachusetts, highlight a promising therapy to mitigate
extreme bone loss from long-duration space travel as well as
musculoskeletal degeneration on Earth.

Microgravity-induced bone loss has long been a critical concern for long-term space missions.
Decreased mechanical loading due to microgravity induces bone loss at a rate 12-times greater
than on Earth. Astronauts in low Earth orbit may experience bone loss up to 1% per month,
endangering astronaut skeletal health and increasing risk for fractures during long-duration
spaceflight and later in life.

The current mitigation strategy for bone loss relies on exercise-induced mechanical loading to
promote bone formation but is far from perfect for crewmembers spending up to six months in
microgravity. Exercise does not always prevent bone loss, takes up valuable crew time, and may
be contraindicated for certain types of injuries. The new study led by Chia Soo, MD, vice chair for
research in the Division of Plastic and Reconstructive Surgery, professor in Departments of
Surgery and Orthopaedic Surgery at UCLA David Geffen School of Medicine, investigated
whether systemic delivery of NELL-like molecule-1 (NELL-1) can reduce microgravity induced
bone loss. Discovered by Kang Ting, DMD, DMSc at the Forsyth Institute, NELL-1 is crucial for
bone development and bone density maintenance. Professor Ting also led numerous studies to
show that local delivery of NELL-1 can regenerate musculoskeletal tissues such as bone and
cartilage.

Systemic delivery of NELL-1 aboard the ISS requires the team to minimize the number of
injections. Ben Wu, DDS, PhD and Yulong Zhang, PhD at the Forsyth Institute enhanced NELL-
1's therapeutic potential by extending the molecule's half-life from 5.5 hours to 15.5 hours without
losing bioactivity, and bioconjugated an inert bisphosphonate (BP) to create a "smart" BP-NELL-
PEG molecule that more specifically targets bone tissues without the common deleterious effects
of BP.

The modified molecule was then extensively assessed by the Soo and Ting teams to determine
the efficacy and safety of BP-NELL-PEG on earth. They found that BP-NELL-PEG displayed
superior specificity for bone tissue without causing observable adverse effects.

To ascertain the practical applicability of BP-NELL-PEG in real space conditions, the researchers
worked with Center for the Advancement of Science in Space (CASIS) and National Aeronautics
and Space Administration (NASA) Ames to prepare extensively for the SpaceX CRS-11 mission
to the ISS, where astronauts Peggy Whitson, PhD and Jack D. Fisher, MS carried out the studies.
Half of the ISS mice were exposed to microgravity ("TERM Flight") for a lengthy 9-week period to
simulate the challenges of long-duration space travel, while the remaining mice were flown back
to Earth at 4.5 weeks post-launch, for the first ever live animal return ("LAR Flight") of mice in US
history. Both TERM and LAR Flight groups were treated with either BP-NELL-PEG or phosphate
buffered saline (PBS) control. An equivalent cohort of mice remained at the Kennedy Space
Center and were treated similarly with BP-NELL-PEG or PBS to serve as nhormal Earth gravity
("Ground") controls.



Both Flight and Ground mice treated with BP-NELL-PEG exhibited a significant increase in bone
formation. The treated mice in space and on Earth displayed no apparent adverse health effects.

"Our findings hold tremendous promise for the future of space exploration, particularly for
missions involving extended stays in microgravity," said lead corresponding author Chia Soo. "If
human studies bear this out, BP-NELL-PEG could be a promising tool to combat bone loss and
musculoskeletal deterioration, especially when conventional resistance training is not feasible
due to injuries or other incapacitating factors," said co-co-principal investigator, Kang Ting.

"This bioengineering strategy can also have important benefits on Earth, offering a potential
therapy for patients suffering from extreme osteoporosis and other bone-related conditions," said
co-co-principal investigator, Ben Wu.

"As the next step, UCLA project scientist, Pin Ha, MD, DDS, MS, is overseeing analysis of the
live animal return data. We hope this will provide some insight on how to help future astronauts
recover from longer duration space missions," said Chia Soo.

The research is supported by grants from CASIS and National Institutes of Health. Additional
funding and support are provided by UCLA Division of Plastic and Reconstructive surgery, UCLA
Department of Surgery, UCLA Department of Orthopaedic Surgery and the UCLA Orthopaedic
Hospital Research Center, the American Association of Orthodontists Foundation, and the
International Orthodontics Foundation. Pin Ha and Yulong Zhang, and associate professor Jin
Hee Kwak, DDS, are co-first authors and contributed equally to this project.
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With the new method, the cells in individual organs of animals can be genetically modified in a

mosaic-like manner (symbol image created with Midjourney).

Researchers at ETH Zurich have developed a method
that lets them genetically modify each cell differently
in animals. This allows them to study in a single
experiment what used to require many animal
experiments. Using the new method, the researchers
have discovered genes that are relevant for a severe
rare genetic disorder.

One proven method for tracking down the genetic causes of diseases is to
knock out a single gene in animals and study the consequences this has
for the organism. The problem is that for many diseases, the pathology is
determined by multiple genes. This makes it extremely difficult for
scientists to determine the extent to which any one of the genes is
involved in the disease. To do this, they would have to perform many
animal experiments - one for each desired gene modification.

Researchers led by Randall Platt, Professor of Biological Engineering at the
Department of Biosystems Science and Engineering at ETH Zurich in Basel,
have now developed a method that will greatly simplify and speed up
research with laboratory animals: using the CRISPR-Cas gene scissors,
they simultaneously make several dozen gene changes in the cells of a
single animal, much like a mosaic. While no more than one gene is

altered in each cell, the various cells within an organ are altered in
different ways. Individual cells can then be precisely analysed. This
enables researchers to study the ramifications of many different gene
changes in a single experiment.

First time in adult animals



For the first time, the researchers have now successfully applied this
approach in living animals - specifically, in adult mice - as they report in
the current issue of Nature. Other scientists had previously developed a
similar approach for cells in culture or animal embryos.

To "inform" the mice’s cells as to which genes the CRISPR-Cas gene
scissors should destroy, the researchers used the adeno-associated virus
(AAV), a delivery strategy that can target any organ. They prepared the
viruses so that each virus particle carried the information to destroy a
particular gene, then infected the mice with a mixture of viruses carrying
different instructions for gene destruction. In this way, they were able to
switch off different genes in the cells of one organ. For this study, they
chose the brain.

New pathogenic genes discovered

Using this method, the researchers from ETH Zurich, together with
colleagues from the University of Geneva, obtained new clues to a rare
genetic disorder in humans, known as 22q11.2 deletion syndrome.
Patients affected by the disease show many different symptoms, typically
diagnosed with other conditions such as schizophrenia and autism
spectrum disorder. Before now, it was known that a chromosomal region
containing 106 genes is responsible for this disease. It was also known
that the disease was associated with multiple genes, however, it was not
known which of the genes played which part in the disease.

For their study in mice, the researchers focused on 29 genes of this
chromosomal region that are also active in the mouse brain. In each
individual mouse brain cell, they modified one of these 29 genes and then
analysed the RNA profiles of those brain cells. The scientists were able to
show that three of these genes are largely responsible for the dysfunction
of brain cells. In addition, they found patterns in the mouse cells that are
reminiscent of schizophrenia and autism spectrum disorders. Among the
three genes, one was already known, but the other two had not
previously been the focus of much scientific attention.

"If we know which genes in a disease have abnormal activity, we can try
to develop drugs that compensate for that abnormality," says Antdnio
Santinha, a doctoral candidate in Platt’s group and lead author of the
study.



Patent pending

The method would also be suitable for use in studying other genetic
disorders. "In many congenital diseases, multiple genes play a role, not
just one," Santinha says. "This is also the case with mental illnesses such
as schizophrenia. Our technique now lets us study such diseases and their
genetic causes directly in fully grown animals."” The number of modified
genes could be increased from the current 29 to several hundred genes
per experiment.

"It’s a big advantage that we can now do these analyses in living
organisms, because cells behave differently in culture to how they do as
part of a living body," Santinha says. Another advantage is that the
scientists can simply inject the AAVs into the animals’ bloodstreams.
There are various different AAVs with different functional properties. In
this study, researchers used a virus that enters the animals’ brains.
"Depending on what you’re trying to investigate, though, you could also
use AAVs that target other organs," Santinha says.

ETH Zurich has applied for a patent on the technology. The researchers
now want to use it as part of a spin-off they are establishing.

Perturbing the genome

The technique presented here is one of a series of new genetic editing
methods used to alter the genome of cells in a mosaic-like manner.
CRISPR perturbation is the technical term for this research approach that
involves the perturbation of the genome using CRISPR-Cas gene scissors.
This approach is currently revolutionising research in the life sciences. It
makes it possible to obtain a great deal of information from a single
scientific experiment. As a result, the approach has the potential to
accelerate biomedical research, such as in the search for the molecular
causes of genetically complex diseases.

A week ago, another research group from the Department of Biosystems
Science and Engineering at ETH Zurich in Basel, working with a team from
Vienna, published a study in which they applied CRISPR perturbation in
organoids (see ). Organoids are microtissue spheroids that are grown
from stem cells and have a similar structure to real organs - in other
words, they are a sort of miniature organ. They are an animal-free
research method that complements research on animals. Because both



methods - CRISPR perturbation in animals and in organoids - can provide
more information with fewer experiments, both have the potential to
ultimately reduce the number of animal experiments.

Fabio Bergamin
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A promising drug candidate for ALS prolongs
lifespan and eases symptoms in rats and mice
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Continuous 4-week CDNF i.c.v infusion improves motor behavior and protects spinal MNs in
the ChAT-tTA/TRE-TDP43-M337V rat model. (A) Experimental design: upon reaching adult
age, Alzet minipumps connected to a catheter were implanted in ChAT-tTA/TRE-TDP43-
M337V and tTA rats to infuse CDNF (6 pg/day) or PBS. One week later, the activation of
transgene was induced by partial withdrawal of Dox. Rats were monitored for weight and
motor behavior changes until day 21 from transgene induction, when the rats were perfused.
(B) Latency to fall of PBS/CDNF-treated transgenic and tTA littermates recorded three times
per week. BL = baseline. (C) Quantification and comparison of the number of MNs in the
lumbar (L) spinal cord, area L3-L5. (D) Representative images of Nissl and ChAT* MNs in
the lumbar spinal cord. Scale bar 500 pm. Mean + SEM, n = 4-9/group in B-D. *P < 0.05, **P
< 0.01, ****P < 0.0001, repeated measures ANOVA followed by Tukey post hoc test in B and
one-way ANOVA followed by Tukey post hoc test in C. Credit: Brain (2023). DOI:
10.1093/brain/awad087

A research group at the University of Helsinki and its partners have found a
promising drug candidate for the treatment of amyotrophic lateral sclerosis (ALS).
Cerebral dopamine neurotrophic factor CDNF prolongs the lifespan of and alleviates
disease symptoms in rats and mice in animal studies.

Amyotrophic lateral sclerosis (ALS) is a rapidly progressing fatal neurodegenerative
disease that affects the nerve cells in the brain and spinal cord. Specifically, a
selective degeneration of motoneurons occurs in the spinal cord, leading to muscle
atrophy and paralysis. Most patients with ALS die from respiratory failure, usually
within one to three years from symptom onset. There is no cure for ALS, and the only

drug available in Europe, riluzole, only prolongs ALS patient survival by a couple of
months.

Assistant professor Merja Voutilainen and researchers from the Regenerative
Neuroscience Group, Faculty of Pharmacy and Institute of Biotechnology, University
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of Helsinki, together with their national and international collaborators, investigated
the therapeutic effect of a protein called cerebral dopamine neurotrophic
factor (CDNF) in several cellular and animal models of ALS.

The CDNF protein, discovered by Professor Mart Saarma laboratory in 2007, is
mostly found in the endoplasmic reticulum (ER) within cells. ER is an important cell
organelle mainly involved in the synthesis and maturation of circa one-third of all
proteins in the cell. CDNF has previously shown therapeutic potential in Parkinson's
disease.

In the new study published in Brain, the Regenerative Neuroscience Group used three
animal models that were genetically modified to express human mutations (TDP43-
M337V and SOD1-G93A) affecting ALS patients. Their goal was to investigate
whether CDNF can affect disease development in the rodent models of ALS and
elucidate its mechanism of action.

They were particularly interested in studying ER stress, which is a cellular response
to protecting cells and its proteins. If ER stress becomes chronic, as is the case in
many neurological diseases, it can cause cell death.

"We found that administration of CDNF to ALS mice and rats significantly improves
their motor behavior and halts the progression of paralysis symptoms. Symptom
amelioration is reflected in an increased number of surviving motoneurons in the
spinal cord of the animals compared to rodents that did not receive CDNF. Our
experiments suggest that CDONF may rescue motoneurons by reducing the ER stress
response and, therefore, cell death. Importantly, ER stress was present in all our
animal models, independently of the specific genetic mutations" says Dr. Francesca
De Lorenzo, lead author of the study.

Professor Michael Sendtner from the University of Wiirzburg, Germany, one of the
world's leading researchers in the field of ALS research and co-author of the study,
comments, "This study opens the way to a rational therapy to counteract one of the
most severe cellular pathologies in ALS: ER stress."

"CDNF holds great promise for the design of new rational treatments for ALS," says
Dr. Merja Voutilainen, Assistant professor at the University of Helsinki and the
director and senior author of the study.

More information: Francesca De Lorenzo et al, CDNF rescues motor neurons in
models of amyotrophic lateral sclerosis by targeting endoplasmic reticulum
stress, Brain (2023). DOI: 10.1093/brain/awad087

Journal information: Brain

Provided by University of Helsinki
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A new way to remove waste from the brain after hemorrhage



https://medicalxpress.com/news/2023-03-brain-hemorrhage.html

A—E—HBEASTRITR) VIO IORATORMBERENRERR

B{f:2023F 9 H 22 H
V—R HIEKE
#EE : https://www.tsukuba.ac.jp/journal/medicine—health/20230921140000.html

O—E—HERSDO—D2M TR, ZILREIVRICEITHEMEE (EFMAT
DEDTDHUEDEH) BELUVERENREMNRADHAIEERNELEL .20
R HOMBREDTFHELIUVHRBRGENELANILDOREICE>TELDSEMNTE
SnFELL,

W, MBS ICESRIBEETZRE T SREMERALEYVORERIL. BEMNGEIL
FRRITH-ONDEELMERBEL>TVWET , A—E—IZTEFNEIBPD—DOThHS
TRYTRI(TG) IE. FIRXRT =V F. KIBFITLEENSEYMHET IILARART,
RHBEREDRAPFINTVWET . ZCTAMETIE. BRAREZILREREETIL
(SAMP8) YO RZRAWLT. TG DEBLEEMEFET (EHMANTOENDAEDRHR) ITR
FTEE%. A2 FEYEMRAEASHENICHRETLELT .

SAMP8 ¥ XIZTG % 30 HEE O R 5% . EURKKBABREZTo-ER. TGERE
L% SAMP8 YO RICHEL T, ZHF B RIBENBRICHEEINFELZ. TDOHF A
H=ZZXLELT.BEDEY /LSRR T —LBHEREL, HRERROHE, b0
URYTHERE ATP AR RIE. A —FI70—  HREEVEORBICEETSEVT F
IMEERBRAEEISERESN TS IEEZ RN ELELEZ SHIZTG IE. YT FLin
ERF Traf6 ZNLI-EEERF NF-xkB DESILZRATATIZHETHIEICKY., #
BREFNHL. AR CEVEOREICEET IRBEEFELT I ENTMYELT,
Fr AVNIBETEERBHICKY. BEREICEWNT, REMEY MDA TNFa  IL-6
AEEIZHEIL. AR EEMETHIR—/IIV JILTFRLFYY, O UNEFEIC
MmgH5LEMELELZ LEDIEMS ., MERITHESERFERREEETD TG ITEL
5FHREMRMNASMHEYELE:,

MEEE-1—R/ MDY TIR—JIZRD

< FE L > Trigonelline derived from coffee improves cognitive functions in mice | ScienceDaily

Trigonelline derived from coffee improves
cognitive functions in mice

Date:

September 22, 2023


https://www.tsukuba.ac.jp/journal/medicine-health/20230921140000.html
https://www.sciencedaily.com/releases/2023/09/230922110815.htm

Source:
University of Tsukuba
Summary:

Trigonelline is derived from coffee; researchers have found that it improves spatial
learning and memory in senescence-accelerated mice. The study also suggested that
this effect results from inhibiting neuroinflammation and restoring neurotransmitter levels
in the brain.

FULL STORY

The search for functional natural compounds that can improve age-related
cognitive decline has recently emerged as an important research focus to
promote healthy aging. Trigonelline (TG), a plant alkaloid found in coffee,
as well as in fenugreek seed and radish, was anticipated to possess
cognitive enhancement properties.

In this study, researchers led by the University of Tsukuba investigated the effects of TG on
memory and spatial learning (acquiring, retaining, structuring, and applying information related to
the surrounding physical environment) from both a cognitive and molecular biology perspective in
an integrated manner using a senescence-accelerated mouse prone 8 (SAMP8) model.

Following oral administration of TG to SAMP8 mice for 30 days, the Morris water maze test
indicated a significant improvement in spatial learning and memory performance compared with
SAMP8 mice that did not receive TG. Next, the researchers performed whole-genome
transcriptomic analysis of the hippocampus to explore the underlying molecular mechanisms.
They found that signaling pathways related to nervous system development, mitochondrial
function, ATP synthesis, inflammation, autophagy, and neurotransmitter release were
significantly modulated in the TG group.

Furthermore, the research team found that TG suppressed neuroinflammation by negatively
regulating signaling factor Traf6-mediated activation of the transcription factor NF-kB.
Additionally, quantitative protein analysis confirmed that the levels of inflammatory cytokines
TNF-a and IL-6 were significantly decreased and the levels of neurotransmitters dopamine,
noradrenaline, and serotonin were significantly increased in the hippocampus. These findings
suggest the efficacy of TG in preventing and improving age-related spatial learning memory
impairment.

This work was supported by DyDo DRINCO and Japan Science and Technology Agency (JST
grant number JPMJPF2017)

Story Source:

Materials provided by University of Tsukuba. Note: Content may be edited for style and length.
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NEWS RELEASE 27-SEP-2023

Protein p53 regulates learning, memory,
sociability in mice

New discovery illuminates the relationship between the protein-coding gene TP53 and
neurodevelopmental and psychiatric disorders like autism spectrum disorder

Peer-Reviewed Publication

BECKMAN INSTITUTE FOR ADVANCED SCIENCE AND TECHNOLOGY
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Researchers have established the protein p53 as critical for regulating sociability, repetitive
behavior, and hippocampus-related learning and memory in mice, illuminating the
relationship between the protein-coding gene TP53 and neurodevelopmental and
psychiatric disorders like autism spectrum disorder.

“This study shows for the first time that p53 is linked directly to autism-like behavior,”
said Nien-Pei Tsai, an associate professor of molecular and integrative biology at the
University of Illinois Urbana-Champaign and a researcher at the Beckman Institute for
Advanced Science and Technology.

In living systems, genes act as a biological version of binary code, using the letters A, C, G,
and T instead of ones and zeroes to spell out cellular marching orders. Some genes — called
coding genes — instruct cells to create proteins with specific functions. For example, the
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gene TP53 instructs cells to create the protein p53; its job is to regulate how other genes are
expressed.

In this study, Tsai and his colleagues lowered hippocampal p53 levels in mice, looking for
changes in gene expressions related to behavior. They observed that the decreased p53
levels:

e Promoted repetitive behavior in mice.
e Reduced sociability in mice.
e Impaired hippocampus-dependent learning and memory, especially in male mice.

The researchers also observed that p53 levels were elevated after a period of active
communication between hippocampal neurons called long-term potentiation. Flexible
neuron firing — known as plasticity — is related to positive learning and memory outcomes.

In a 2018 study, Tsai and his colleagues identified p53 as a key protein involved in the
irregular brain cell activity seen in ASD and epilepsy. In future studies, they aim to explore
how p53 coordinates the expression of those autism-linked genes to guide behavior.

Editor's notes:

The paper associated with this study is titled “Tumor suppressor p53 modulates activity-
dependent synapse strengthening, autism-like behavior and hippocampus-dependent
learning” and appears in the journal Molecular Psychiatry.

Research reported in this press release was supported by the National Institutes of Health
under award numbers ROTNS105615, ROTMH124827, and R21MH122840. The content is
solely the responsibility of the authors and does not necessarily represent the official views
of the National Institutes of Health.

Access the free paper online: https://www.nature.com/articles/s41380-023-02268-9

Reach Professor Tsai: nptsai@illinois.edu

Media contact: Jenna Kurtzweil, kurtzwe2@illinois.edu
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