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1. HLWEERFEEZH DR EALERAMOT OXRME

British Journal of Anaesthesia i5|ZHBEESN-ERLEIZLDE. SETRITESNTLY
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BOBRATBESNATOEREVEWLS, F-. BHFHGEDRICLERFIZFERALIZCL
DEWN ERRBICEATND, AVRYREEFVIRTA— R REZDERBELFEEIZH
NENEHBEDEESTAL. 2 DOFERIRERREENERSINS -1 DIE. AE
EFDM/PRET, L FAAH-OUT L& fFIFoNTz, £5 1 DIX. FAAH BEXR%HI1H
TERIEBGCTFOEARLEETHS . FAAH EEFE. BADREE . RO LURENT
DERDRERDVFE/ARS T FILGEICEELTWSED . BHOHEEIZ(FLL
HMHENTULSH ., FAAH-OUT LM (ENDEEF(E. UATIEHEEMTIEAEW Ovo U1 E
BEFTHEIEEZONTLVE, ZIC. FAAH BEFEEHE-LHZVTYOXTIE. BEMEN
ETL. BUEAEMNMEESh, B EEDRENEBINATLZNBEIL LIz, HEES
. ZDEMEHN 60 RETIDREIZRMNTNEN-TEEEZDE. RLEREESR
BOADE2EVWDATEEEAHDHELTIND,
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< HE L > https://www.sciencedaily.com/releases/2019/03/190327203450.htm

Date:
March 27,2019

Source:
University College London

Summary:
A woman in Scotland can feel virtually no pain due to a mutationin a previously-unidentified
gene, accordingto aresearch article. She also experiences very little anxiety and fear, and
may have enhanced wound healing due to the mutation, which the researchers say could
help guide new treatments for a range of conditions.

FULL STORY
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A woman with a novel gene mutationlives a virtually pain-freelife.

Credit: © gustavofrazao / Fotolia

A woman in Scotland can feel virtually no pain due to a mutationin a
previously-unidentified gene, according to a research paper co-led by UCL.

She also experiences very little anxiety and fear, and may have enhanced wound healing due to the
mutation, which the researchers say could help guide new treatments for a range of conditions, they
reportin the British Journal of Anaesthesia.

"We found this woman has a particular genotype that reduces activity of a gene already considered
to be a possible target for pain and anxiety treatments," said one of the study's lead researchers, Dr
James Cox (UCL Medicine).

"Now that we are uncovering how this newly-identified gene works, we hope to make further
progress on new treatment targets."

At age 65, the woman sought treatment for an issue with her hip, which turned out to involve severe
joint degeneration despite her experiencing no pain. At age 66, she underwent surgery on her hand,
which is normally very painful, and yet she reported no pain after the surgery. Her pain insensitivity
was diagnosed by Dr Devjit Srivastava, Consultant in Anaesthesiaand Pain Medicineatan NHS
hospital in the north of Scotland and co-lead author ofthe paper.

The woman tellsresearchers she has never needed painkillers after surgery such as dental
procedures.

She was referred to pain geneticists at UCL and the University of Oxford, who conducted genetic
analyses and found two notable mutations. One was a microdeletion in a pseudogene, previously
only briefly annotated in medicalliterature, which the researchers have described for the first time
and dubbed FAAH-OUT. She also had a mutationin the neighbouring gene that controls the FAAH
enzyme.



Further tests by collaborators at the University of Calgary, Canada, revealed elevated blood levels of
neurotransmitters thatare normally degraded by FAAH, further evidence foraloss of FAAH
function.

The FAAH gene is well-known to pain researchers, as itis involved in endocannabinoid signalling
central to pain sensation, mood and memory. The genenow called FAAH-OUT was previously
assumed to be a 'junk’ gene that wasnot functional. The researchers found there was more to it than
previously believed, as it likely mediates FAAH expression.

Mice that do not have the FAAH gene have reduced pain sensation, accelerated wound healing,
enhanced fear-extinction memory and reduced anxiety.

The woman in Scotland experiences similar traits. She notes that in her lifelong history of cuts and
burns (sometimes unnoticed until she can smell burning flesh), the injuries tend to heal very quickly.
She is an optimist who was given the lowest score on a common anxiety scale, and reports never
panicking even in dangerous situations such as a recent traffic incident. She also reports memory
lapses throughout life such as forgetting words or keys, which has previously been associated with
enhanced endocannabinoid signalling.

The researchers say thatit's possible there are more people with the same mutation, given that this
woman was unaware of her condition until her 60s.

"People with rare insensitivity to pain canbe valuable to medical research as we learn how their
genetic mutations impact how they experience pain, so we would encourage anyone who does not
experience pain to come forward," said Dr Cox.

The research team is continuing to work with the woman in Scotland, and are conducting further
tests in cell samples, in order to better understand the novel pseudogene.

"We hope that with time, our findings might contribute to clinical research for post-operative pain
and anxiety, and potentially chronic pain, PTSD and wound healing, perhapsinvolving gene therapy
techniques,” said Dr Cox.

"The implications for these findings are immense," said Dr Srivastava.

"One out of two patients after surgery today still experiences moderate to severe pain, despiteall
advances in pain killer medications and techniques since the use of etherin 1846 to first 'annul’ the
pain of surgery. There have already been unsuccessful clinical trials targeting the FAAH protein --
while we hope the FAAH-OUT gene could change things particularly for post-surgical pain, it remains
to be seen if any new treatments could be developed based on our findings."

"The findings point towards a novel pain killer discovery that could potentially offer post-surgical
painreliefand also accelerate wound healing. We hope this could help the 330 million patients who
undergo surgery globally every year," Dr Srivastava said.

"l would be elated ifany research into my own genetics could help other people who are suffering,”
the woman in Scotland commented.

"I'had no idea until a few years ago that there was anything that unusual about how little pain I feel -
- [just thought it was normal. Learning about it now fascinates me as much as it doesanyone else."

Lead funding for the study came from the Medical Research Council and Wellcome.

Story Source:

Materials provided by University College London. Note: Content may be edited for style and length.



https://www.ucl.ac.uk/news/2019/mar/woman-novel-gene-mutation-lives-almost-pain-free
http://www.ucl.ac.uk/

Journal Reference:

1. Abdella M. Habib, Andrei L. Okorokov, Matthew N. Hill, Jose T. Bras, Man-Cheung Lee, Shengnan Li,
Samuel ]. Gossage, Marie van Drimmelen, Maria Morena, Henry Houlden, Juan D. Ramirez, David L.H.
Bennett, Devjit Srivastava, James]. Cox. Microdeletionin a pseudogene identified in a patient with
high anandamide concentrations and pain insensitivity. British Journal of Anaesthesia, 2019; DOI:
10.1016/j.bja.2019.02.019

Cite This Page:
. MLA
. APA
e | Chicago

University College London. "Woman with novel gene mutation lives almost pain-free." ScienceDaily.
ScienceDaily, 27 March 2019. <www.sciencedaily.com/releases/2019/03/190327203450.htm>.



http://dx.doi.org/10.1016/j.bja.2019.02.019
https://www.sciencedaily.com/releases/2019/03/190327203450.htm#citation_mla
https://www.sciencedaily.com/releases/2019/03/190327203450.htm#citation_apa
https://www.sciencedaily.com/releases/2019/03/190327203450.htm#citation_chicago

2. €. B, BHRIER—F2UN\VBEZEMICLTAETEDS

Z.IEE., EMEIEETIFK506 &2 /N8 51 1F = IXTFKBP51 JEMEIEN DR —D
RNV EDEEBER 1D, CNET. COEMNZEEET SO0 I, BLLZ2Y
INIBIZIREEERIFSHEVWEVNWSINA—FILAEEICENEOHIZ, b ENTL,
SE.FAYDFT VLD 2AFZINTIHREZRDETIMET IL—T L. TV XD FKBP51
EHMEMIITOvIL. BRHEZERL. BEUHRERECEICLERVHRZLE5TIED
TE5ILEMORFEIZAEIILIz, 20 SAFit2 EMFEENZEFHLWMEEWIE., 7ILa—ILIK
FEACKEZICHEATES, ELTWS,

& SIE. 5 H. American Chemical Society (ACS) M 2019 £&5ZF2E AL &EE
STIOMERRERKT D,

MEBE= 21—/ MDY TR—=VIZED

< HE X > https://www.sciencedaily.com/releases/2019/04/190401075208.htm

Date:

April 1,2019

Source:

American Chemical Society

Summary:

Major depression, obesity and chronic pain are all linked to the effects of one protein, called
FKBP51. Researchers have now developed a highly selective compound that can effectively
block FKBP51 in mice, relieving chronic pain and having positive effects on diet-induced
obesity and mood. The new compound also could have applications in alcoholism and brain
cancer.

FULL STORY
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A new inhibitor (orange) is selective for FKBP51, which is involved in depression, chronic pain and
obesity.

Credit: Felix Hausch

Major depression, obesity and chronic pain are all linked to the effects of one
protein, called "FK506-binding protein 51," or FKBP51. Until now, efforts to
inhibit this target have been hampered by the difficulty of finding something
specific enough to do the job and not affect similar proteins. Now a research
group has developed a highly selective compound that can effectively block
FKBP51 in mice, relieving chronic pain and having positive effects on diet-
induced obesity and mood. The new compound also could have applicationsin
alcoholism and brain cancer.

The researchers will presenttheir results today at the American Chemical Society (ACS) Spring 2019
National Meeting & Exposition.

"The FKBP51 protein plays an important role in depression, obesity, diabetes and chronic pain
states," says Felix Hausch, Ph.D,, the project's principal investigator. "We developed the first highly
potent, highly selective FKBP51 inhibitor, called SAFit2, which is nowbeing tested in mice. Inhibition
of FKBP51 could thus be a new therapeutic optionto treat all of these conditions."

Hausch, who is at the Technical University of Darmstadt, started the project when studies were
published linking the protein to depression. "I was intrigued by the peculiar regulatory role it
seemed to play in cells," he says. "And there was a known natural productthat couldserve as a
starting point. Collectively, this looked like an interesting protein to work on."

FKBP51 is expressed in multiple places throughout the body, such as the brain, skeletal muscle
tissue and fat. [t also has multiple effects. For example, the protein can restrict the uptake of glucose

11



and the browning of fat, so that the body stores fat instead of burning it. [t also affects stress
responses. So, Hausch and his colleagues figured that blocking this protein could be the key to
developing drugsto treat a variety of conditions.

But FKBP51 looks a lotlike its closest protein cousin, FKBP52. "These two proteins are very similar
in structure, but they are doing opposing thingsin cells," Hausch says. "We have this yin-yang
situation. Selectivity between these two proteins is thought to be crucial, but this is hard to achieve
since the two proteins are so similar. We discovered that FKBP51 can changeits shapein a way that
FKBP52 can't, and this allowed the developmentofhighly selective inhibitors."

The researchers have nowused nuclear magnetic resonance techniques to detect a previously
hidden binding site in FKBP51. The approach could help other researchers identify similar "cryptic"
binding sites in challenging drug targets in the future, Hausch says.

His team is now testing SAFit2, the lead FKBP51 inhibitor they developed from these studies, in
animals. "Itindeed helps mice cope better in stressful situations,” Hausch says. In mice, SAFit2
reduced stress hormone levels, promoted more active stress coping, was synergistic with
antidepressants, protected against weight gain, helped normalize glucose levels and reduced pain in
three animal models.

According to Hausch, much more needsto be done to get FKBP1 inhibitors to the point where they
could be used as a drug molecule in human testing. In the meantime, the team is also exploring
FKBP51 inhibitors in other applications. So far, the group has conducted a number of mouse studies
on the involvementof FKBP51 in alcoholism, but results are still preliminary. In addition, Hausch
points out that certain types of glioblastoma tumors overexpress FKBP51. He hopes that this result
indicates FKBP51 inhibitors could be used in cancer treatment, when patients' tumors mutate
beyond current drugs' capacity to treat them. "We may be able to resensitize themto different types
of chemotherapy using these specific inhibitors," he says.

Story Source:

Materials provided by American Chemical Society. Note: Content may be edited for style and length.

Cite This Page:
o MLA
. APA
e | Chicago

American Chemical Society. "Depression, obesity, chronic pain could be treated by targeting the
same key protein." ScienceDaily. ScienceDaily, 1 April 2019.
<www.sciencedaily.com/releases/2019/04/190401075208.htm>.

12


https://www.acs.org/content/acs/en/pressroom/newsreleases/2019/april/depression-obesity-chronic-pain-could-be-treated-by-targeting-the-same-key-protein.html
https://www.acs.org/
https://www.sciencedaily.com/releases/2019/04/190401075208.htm#citation_mla
https://www.sciencedaily.com/releases/2019/04/190401075208.htm#citation_apa
https://www.sciencedaily.com/releases/2019/04/190401075208.htm#citation_chicago

3. HBAIVNVEDEREFEMTAHAET,. ZEBHIYODADRMAEE

REAV I+ —FREZEZHBOM|RES X A THIIVNNVEDEHEZTOVvITHIL
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<FEIX>https://www. sciencedaily. com/releases/2019/04/190403135103. htm

Date:

April 3,2019
Source:

Stanford Medicine
Summary:

By blocking a protein's activity with antibodies, investigators were able to improve cognitive
behaviorin aging mice.
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FULL STORY

Mouse. (stockimage)

Credit: © Nady / Fotolia

By blocking a protein's activity with antibodies, Stanford University School of
Medicine investigators were able to improve cognitive behavior in aging mice.

A paper describing the finding will be published online April 3 in Nature. Tony Wyss-Coray, PhD,
professor of neurology and neurological sciences, is the senior author. The lead author is MD-PhD
student John Pluvinage.

Wyss-Coray has been working for several years on the question of what causes the brainto loseits
acuity with advancing age. One focus ofhis research hasbeen a class of brain cells called microglia,
which serve both as the brain's immune cells and its garbage crew. Among the many different things
microglia do to keep the brain healthy is scarfing up bits of cellular debris and protein deposits that
build up in the course of normal metabolic activity.

On average, the garbage-collecting performance of microglia diminishes in aging brains. Why this
happens, and the extent to which the faulty garbage service is actuallyresponsible for age-related
cognitive losses, are unclear. Butit's a decent betthat one way or another, microglial
malperformance playsarole in neurodegeneration, said Wyss-Coray, the D. H. Chen Professor Il and
a seniorresearch career scientistat the Veterans Affairs Palo Alto Health Care System.

"Many of the genes whose high-risk variants have recently been linked to Alzheimer's disease are
known to be active in the brain only in microglia," he said. "Microglial genes' activation patterns are
abnormal in Alzheimer's patients, and in other neurodegenerative disorders including Parkinson's
disease and amyotrophic lateral sclerosis.
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"We think we may have discovered a way to get these cells back on track and make them work the
way they used to when we were young."

The ingest-then-digest procedure employed by microgliaand other immune-cell typesin the body is
called phagocytosis. The study used laboratory techniques to identify mouse genes whose activity
either impairs or enhances microglial phagocytosis and whose activity levels either increase or
decrease substantially with age.

Blocking genes' functionality

The investigators picked about 3,000 genes encoding proteins that they judged could be targeted by
drugs or that had already been the focus of drug development. One at a time, they blocked each
gene's ability to encode a protein. The goal was to learn how each blockade affected the ability of
cultured microglia from mice to ingest small particles of fluorescently labeled latex. (The brightera
microglial cell glowed, the better a refuse eater it was.)

"It was like examining the books ofthe garbage-hauling company,” Wyss-Coray said."We wanted to
know: '[s it the garbage truck's faulty wheels? The rusty containers? An unanticipated garbage
overflow? Lazy or poorly trained staff? Or is the street in bad shape?"

In a parallel experiment, the investigators determined which of those approximately 3,000 genes are
more orless active in microglia from the hippocampi of young mice versus old mice. (The
hippocampus is a brain structure, one on each side of the brain, that's essential to learningand
memory.)

Surprisingly, when the scientists compared the results of both experiments, they found just one gene
that affected microglial phagocytosis and whose activity in microglia substantially increased with
advancing age. Older microglia produced far more copies of this gene -- a proxy for upregulated
production of the protein for which the gene is a blueprint -- than younger ones did, and knocking
outits function greatly improved microglial phagocytosis.

"Now we had a tentative suspect, a gene that had never before been implicated in microglial garbage
removal," Wyss-Coray said. So they zeroed in on this gene, called CD22, which is found in both mice
and humans.

In a follow-on experiment, the CD22 protein turned up three times as often on the surface of older
mice's microglia as onthose of younger mice's microglia, confirming the gene-activity finding. These
proteins could be blocked by antibodies, molecules thatbind to a specific protein and can be
generated in the lab. Antibodies are bulky and don't easily penetrate cells, but they're excellent for
targeting cell-surface proteins.

Injecting antibodies

Wyss-Coray's team injected antibodies to the CD22 proteininto the hippocampus on one side of
mice's brains. Theyalso injected similar antibodies that were incapable of bindingto CD22 into the
hippocampus on the opposite side.

Along with the antibodies, the scientists administered fluorescence-labeled bits of myelin. This
substance coats numerous nerve cells, for which it provides insulation. But myelin debris
accumulatesin aging brainsand has been shown to overwhelm microglia's ability to clear itaway.

Wyss-Corayand his associates found that, 48 hourslater, the myelin bits they'd injected into the
mice's hippocampi were far less prevalent on the side where they had administered CD22-blocking
antibodies rather than "dummy" antibodies.

"Microglia are the only cells in mice's brain that actually express the CD22 protein, so this difference
is likely due to the CD22-blocking antibodies' effect on microglia,” Pluvinage said.

The investigators conducted analogous experiments, substituting a protein called beta-amyloid,
whose buildupin the brain is a hallmark of Alzheimer's disease, and alpha-synuclein, another
protein similarly associated with Parkinson's disease. In both cases, microglia exposed to CD22-
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blocking antibodies outperformed their peers on the opposite side of the brain in ingesting the
neurodegeneration-linked substances.

Then, the researchers lengthened the period of exposure from 48 hours to a full month. They
reconfigured their injection technique to provide continuous CD22-blockingantibody infusion on
both sides of the brain over this period. Along with a host of findings consistent with their earlier
ones, Wyss-Coray's team observed that old mice receiving these infusions outperformed control
mice ofthe same age on two different tests oflearning and memory that are commonly used to
assess mice's cognitive ability.

"The mice became smarter," Wyss-Coray said. "Blocking CD22 on their microglia restored their
cognitive function to the level of younger mice. CD22 is a new target we think can be exploited for
treatment of neurodegenerative diseases."

Story Source:

Materials provided by Stanford Medicine. Original written by Bruce Goldman. Note: Content may be
edited for style and length.
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Li, Davis P. Lee, David W.Morgens, Andrew C. Yang, Steven R. Shuken, David Gate, Madeleine Scott,
Purvesh Khatri, Jian Luo, Carolyn R. Bertozzi, Michael C. Bassik, Tony Wyss-Coray. CD22 blockade
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7. Sanofi

8. AbbVie

9. Bayer

10. Eli Lilly

11. Amgen

12. Bristol-Myers Squibb

13. Gilead Sciences

14. AstraZeneca
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The pharma industry is always in flux, but the big names always turn up near the top
of yearly sales rankings. This year is no different, with Johnson & Johnson, Roche,
Pfizer, Novartis and Merck & Co. taking the top 5 spots in Big Pharma companies by
2018 sales.

In fact, the top 15 names are the same against prior year rankings, but the order has
shifted. Last year’s No. 5, Sanofi, slipped to No. 7 as its sales sank almost 2% year
over year. Gilead Sciences, famously under hepatitis C pricing pressure for years,
sank even farther in 2018, slipping three positions to No. 13.

On the flip side, Bristol-Myers Squibb climbed from No. 15 to No. 12. And if the
company scores its massive Celgene buyout, it'll be even higher next year. Adding
Celgene’s $15 billion in 2018 revenue would have given BMS nearly $38 billion in
annual sales, ranking it among the top 10 pharma companies by annual sales

And next year’s ranking will see at least one entirely new entrant in Takeda. The
Japanese biopharma recently scooped up Shire but hasn't released its combined
financials for 2018 to make it eligible for the rankings.

Many companies on this list have faced big patent losses in recent years, while
some have big launches coming up, too. Amgen and Johnson & Johnson saw their
first copycat competition for anemia drugs Procrit and Epogen last year, while
Amgen also had to face off against Neulasta biosims.
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Looking ahead, several of these top companies will be working on blockbuster
launches. Market watchers believe AbbVie, which markets the world's top drug,
Humira, will win approval for rheumatoid arthritis drug upadacitinib this year.
Analysts predict the drug will generate $2.24 billion by 2024, a much-needed boost
as megablockbuster Humira starts facing biosims in 2023. Novartis, AstraZeneca
and other drugmakers have blockbuster launches slated for 2019 as well.

RELATED: From AbbVie's upadacitinib to new gene therapies: Pharma's 2019
blockbuster launches, ranked

For these rankings and company profiles, FiercePharma consulted company
earnings reports, securities filings, earnings transcripts and analyst reports, plus our
own archives. We segregated Bayer’s crop sciences unit as too far removed from
human or animal health but included healthcare businesses at other top drugmakers,
such as J&J’s medical devices and Roche’s diagnostics divisions.

We converted 2018 results to U.S. dollars using average exchange rates for the year
provided by drugmakers. Average conversion rates for the year were 1 Swiss franc
to $0.98 USD, £1 to $1.33 and €1 to $1.18.

Pharma revenues by year

Boehringer Ingelheim might have generated enough sales last year to make the list,
but the company doesn't report until April 17. We'll update the report after Boehringer
releases 2018 results.

Beyond their individual challenges, these top-ranked companies saw plenty of
shared changes and setbacks last year. The Trump administration rolled out
numerous drug pricing measures and proposals, some favored by the industry and
others hated. In one big setback, last year Congress boosted their share of
responsibility in Medicare Part D’s “doughnut hole.” The change could cost some
companies hundreds of millions of dollars, or even billions, each year. But
drugmakers support the administration's proposal to shake up rebates in Medicare
and Medicaid.

RELATED: EDA chief Scott Gottlieb steps down, leaving pet projects behind

Overall, the industry garnered approvals for 59 novel drugs last year, setting a
record, according to the FDA. Among them were the pharma industry’s first
cannabinoid-derived drug, Epidiolex from GW Pharma, and several new CGRP
migraine prevention drugs. Amgen and Novartis, Teva and Eli Lilly are working to
build that new class.

Drugmakers face some big question marks in 2019. With Democrats in control of the
U.S. House, lawmakers have already called top CEOs on the carpet to explain their
drug pricing, and numerous bills aimed at cutting drug costs are in the offing.

And perhaps more importantly, FDA Commissioner Scott Gottlieb, M.D., will be

handing over the reins. It remains to be seen who the Trump administration will tap
to run the agency and just how active that new chief might be. During his time at the
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FDA, Gottlieb garnered an industry-friendly reputation, instituted new programs and
guidelines across the board, and worked hard to fight high drug costs.

If you'd like to check out previous rankings, you'll find our top pharmas by 2017
revenues report here, and our 2016 edition here. As always, let us know if you have
guestions, comments or suggestions.

The top 15 pharma companies by 2018 revenue
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. Merck & Co.
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. Sanofi
. AbbVie
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10. Eli Lilly

11. Amgen
12. Bristol-Myers Squibb

13. Gilead Sciences
14. AstraZeneca
15. Teva Pharmaceutical Industries
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MOLECULAR PATHWAYS REVEALED COULD IDENTIFY POTENTIAL
DRUG TARGETS FOR RESTORING HEARING

Date:
April 11,2019
Source:

Wellcome Trust Sanger Institute
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Summary:

Multiple new genes involvedin hearingloss have been revealed in a large study of mouse
mutants. The new genes reveal the metabolic pathways and regulatory processes involved in
hearing.

FULL STORY

Extensive loss of outer hair cell (OHC) hair bundles (colored pink) revealed by scanning electron
microscope (on the left), resulting in impaired hearing.

Credit: Inghametal. (2019) PLOS Biology DOI:10.1371/journal.pbio.3000194

Multiple new genes involved in hearing loss have beenrevealed in a large
study of mouse mutants by researchersfromthe Wellcome Sanger Institute
and King's College London, and colleagues. The new genes identified reveal
the metabolic pathways and regulatory processes involved in hearing.

The study, published today (April 11) in the open-accessjournal PLOS Biology, helps to understand
the underlying biology of deafness, and also provides a rich source of therapeutic targets for the
restoration of hearing.

Progressive hearingloss with age is extremely common in the population, leading to difficulties in
understanding speech, increased social isolation and associated depression. It can often be inherited,
but so far very little is known about the molecular pathways leading to hearing loss, hampering the
development of treatments.

To identify new moleculesinvolved in hearingloss, the researchers took a geneticapproach and
created 1,211 new mouse mutants. They screened each of these mice using a sensitive
electrophysiological test, the auditory brainstem response, to find out how good their hearing was.

This large-scale screen of targeted mouse mutants identified 38 genesinvolved in hearinglossin the
mice, that had not been previously suspected to be involved in hearing.
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The researchers also analysed human DNA data to askifany of these 38 genes discovered in mice
were associated with human adult-onset hearing loss. They found eleven of these 38 genes were
significantly associated with hearingability in the UK population. Furthermore one gene, SPNS2, was
associated with childhood deafness.

Some ofthese genesrevealed molecular pathways that maybe useful targets for drug development.

Dr Chris Lelliott, an author from the Wellcome Sanger Institute, said: "This is the first time thata
study of this scale has looked atlevels of hearing and different types of hearinglossin mouse
mutants and shows the power oflarge genetic screens. Only a handful of genes have previously been
linked specifically to age-related hearinglossin adults, now our study adds many more potential
new genes to follow up."

Further analysis of the genes identified, and the many different mechanisms withinthe ear that were
revealed by the mutations, suggested that hearing loss is an extremely varied disorder and may
involve as many as 1,000 genes.

Dr Selina Pearson, from the Wellcome Sanger Institute said: "This study is giving a huge insight into
the complicated biology ofhearing loss, and shows thatbecause ofall the different genesand
pathways found, there won't be a single 'magicbullet’ to stop all age-related deafness. This
emphasises the value of mouse studies for identifying genes and mechanisms underlying complex
processes such as hearing."

The study findings suggest thattherapies may need to be directed at common molecular pathways
involved in deafnessrather than individual genes or mutations.

Prof Karen Steel, senior author on the paper from the Wellcome Sanger Institute and King's College
London, said: "Several of these new mouse mutantlines showed normal development of hearing
followed by later deterioration, suggesting the genes involved are good candidates for humanage-
related hearingloss. Our next step is to find out if we can influence the molecular pathways involved
to slow down or stop the progression ofhearingloss."

Story Source:

Materials provided by Wellcome Trust Sanger Institute. Note: Content may be edited for style and
length.
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Suwannarat, Christopher]. Lelliott, Sally . Dawson, Jacqueline K. White, Karen P. Steel. Mouse
screen reveals multiple new genes underlying mouse and human hearingloss. PLOS Biology,
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miR-18a/19b

Cross sections of the heart two months after treatment. Mice receiving miR-19a/b have
more heart muscle (in green) relative to scar tissue (red). Credit: Wang Lab/Boston

Children's Hospitaland Nature Communications (DOI 10.1038/s41467-019-09530-1)

Once the heart is fully formed, the cells that make up heart muscle,
known as cardiomyocytes, have very limited ability to reproduce
themselves. After a heart attack, cardiomyocytes die off; unable to
make new ones, the heart instead forms scar tissue. Over time, this can

set people up for heart failure.

New work published April 17th in Nature Communications advances
the possibility of reviving the heart's regenerative capacities using
microRNAs—small molecules that regulate gene function and are

abundant in developing hearts.

In 2013, Da-Zhi Wang, Ph.D., a cardiology researcher at Boston
Children's Hospital and a professor of pediatrics of Harvard Medical
School, identified a family of microRNAs called miR-17-92 that

regulates proliferation of cardiomyocytes. In new work, his team

shows two family members, miR-19a and miR-19b, to be particularly
potent and potentially good candidates for treating heart attack.
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Short- and long-term protection

Wang and colleagues tested the microRNAs delivered two different
ways. One method gave them to mice directly, coated with lipids to
help them slip inside cells. The other method put the microRNAs into a
gene therapy vector designed to target the heart.

Injected into mice after a heart attack—either directly into the heart

or systemically—miR-19a/b provided both immediate and long-term

protection. In the early phase, the first 10 days after heart attack, the
microRNAs reduced the acute cell death and suppressed the
inflammatory immune response that exacerbates cardiac damage.
Tests showed that these microRNAs inhibited multiple genes involved

in these processes.

Longer-term, the treated hearts had more healthy tissue, less dead or
scarred tissue and improved contractility, as evidenced by increased
left-ventricular fractional shortening on echocardiography. Dilated
cardiomyopathy—a stretching and thinning of the heart muscle that

ultimately weakens the heart—was also reduced.

"The initial purpose is to rescue and protect the heart from long-term
damage,"” says Wang. "In the second phase, we believe the microRNAs

help with cardiomyocyte proliferation.”

One and done?

Aside from regulating multiple genetic targets, microRNAs have
another advantage as a therapy: unlike gene therapy, they don't linger

in the heart.
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"They go in very fast and do not last long, but they have a lasting effect
in repairing damaged hearts," says Jinghai Chen, Ph.D., a former
member of the Wang lab and co-corresponding author on the paper
with Wang. (Chen is now on the faculty at the Institute of
Translational Medicine, Zhejiang University, Hangzhou, China.) "We
gave mice only one shot when the heart needed the most help, then so
we kept checking expression level of miRNA19a/b post-injection.
After one week, expression decreased to a normal level, but the

protection lasted for more than one year."

Even when given systemically, the microRNAs tended to go to the site
of heart damage. But Wang would like to optimize the specificity of the
treatment, since the miRNAs can also affect other tissue and organs.
The next step would be to test that treatment in a larger animal before

advancing to studies in humans.

All of us make miR-19a/b to some degree, so the treatment would be
boosting something we already have. "MicroRNAs hold tremendous
promise to become powerful tools to battle cardiovascular disease,”

the researchers write.

Explore further

How the heart sends an SOS signal to bone marrow cells after a heart
attack

More information: Feng Gao et al, Therapeutic role of miR-19a/19b in cardiac regeneration
and protection from myocardial infarction, Nature Communications (2019). DOI:

10.1038/s41467-019-09530-1
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Journal information: Nature Communications

Provided by Children's Hospital Boston
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RESEARCH ILLUMINATES RELATIONSHIP BETWEEN ECZEMA AND
FOOD ALLERGY

Date:

31


https://www.sciencedaily.com/releases/2019/04/190423133803.htm?utm_source=feedburner&utm_medium=feed&utm_campaign=Feed%3A+sciencedaily%2Fhealth_medicine%2Fcolitis+%28Colitis+News+--+ScienceDaily%29
https://www.sciencedaily.com/releases/2019/04/190423133803.htm?utm_source=feedburner&utm_medium=feed&utm_campaign=Feed%3A+sciencedaily%2Fhealth_medicine%2Fcolitis+%28Colitis+News+--+ScienceDaily%29
https://www.sciencedaily.com/releases/2019/04/190423133803.htm?utm_source=feedburner&utm_medium=feed&utm_campaign=Feed%3A+sciencedaily%2Fhealth_medicine%2Fcolitis+%28Colitis+News+--+ScienceDaily%29

April 23,2019
Source:

NIH/National Institute of Allergy and Infectious Diseases
Summary:

Scratching the skin triggers a series ofimmune responses culminating in an increased
number of activated mast cells -- immune cells involved in allergic reactions -- in the small
intestine, according to research conductedin mice. This newlyidentified skin-gut
communication helps illuminate the relationship between food allergy and atopic dermatitis
(atype of eczema), a disease characterized by dry, itchy skin.

FULL STORY

Scratchingthe skin triggers a series of immune responses culminatingin an
increased number of activated mast cells -- immune cells involved in allergic
reactions -- in the small intestine, according to research conducted in mice.
This newly identified skin-gut communication helpsilluminate the
relationship between food allergy and atopic dermatitis (a type of eczema), a
disease characterized by dry, itchy skin. The study was supported by the
National Institute of Allergy and Infectious Diseases (NIAID), part of the
National Institutes of Health, and led by researchers at Boston Children's
Hospital.

Atopic dermatitis is a strong risk factor for developing food allergy, but the precise relationship
between the two conditions remains unclear. As itching is a major symptom of atopic dermatitis,
people with the disease, particularly babies, often scratch their skin. The current study proposes that
scratching the skin instigates mast-cell expansion in the intestine.

The researchers found that some cells in the skin respond to scratching -- simulated by applying and
removing small strips of tape on the skin of mice -- by producinga cell-signaling protein called IL-33,
which enters the bloodstream. When IL-33 reaches the gut, it works in concert with IL-25, a protein
secreted by cells in the lining of the intestine, to activate type 2 innate lymphoid cells (ILC2s).
Activated ILC2s make two additional cell-signaling proteins, IL-13 and IL-4, which were found to be
responsible for the expansion of intestinal mast cells.

The researchers also found that as mast cells expanded, the intestinal lining became more
permeable, making it easier for allergens to enter the tissues. Notably, mice that und erwent tape
stripping had more severereactions to food allergen than mice that did not. Finally, the researchers
found that intestinal biopsies from four children with atopic dermatitis contained more mast cells
than those from four children without the condition.

Although additional workis needed to determine the relevance of the findings to humans, the
researchers suggest that interventions to limit itching potentially could lessen the severity of food
allergy among people with atopic dermatitis.
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Story Source:

Materials provided by NIH/National Institute of Allergy and Infectious Diseases. Note: Content
may be edited for style and length.

Journal Reference:

Juan-Manuel Leyva-Castillo, Claire Galand, Christy Kam, Oliver Burton, Michael Gurish, Melissa A.
Musser, Jeffrey D. Goldsmith, Elizabeth Hait, Samuel Nurko, Frank Brombacher, Chen Dong, Fred D.
Finkelman, Richard T. Lee, Steven Ziegler, Isaac Chiu, K. Frank Austen, Raif S. Geha. Mechanical Skin
Injury Promotes Food Anaphylaxis by Driving Intestinal Mast Cell Expansion. Immunity, 2019;
DOI:10.1016/j.immuni.2019.03.023
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NIH/National Institute of Allergy and Infectious Diseases. "Scratching the skin primes the gut for
allergic reactions to food, mouse study suggests: Research illuminates relationship between eczema
and food allergy." ScienceDaily. ScienceDaily, 23 April 2019.
<www.sciencedaily.com/releases/2019/04/190423133803.htm>.

33


https://www.niaid.nih.gov/news-events/scratching-skin-primes-gut-allergic-reactions-food-mouse-study-suggests
http://www.niaid.nih.gov/
http://dx.doi.org/10.1016/j.immuni.2019.03.023
https://www.sciencedaily.com/releases/2019/04/190423133803.htm?utm_source=feedburner&utm_medium=feed&utm_campaign=Feed%3A+sciencedaily%2Fhealth_medicine%2Fcolitis+%28Colitis+News+--+ScienceDaily%29#citation_mla
https://www.sciencedaily.com/releases/2019/04/190423133803.htm?utm_source=feedburner&utm_medium=feed&utm_campaign=Feed%3A+sciencedaily%2Fhealth_medicine%2Fcolitis+%28Colitis+News+--+ScienceDaily%29#citation_apa
https://www.sciencedaily.com/releases/2019/04/190423133803.htm?utm_source=feedburner&utm_medium=feed&utm_campaign=Feed%3A+sciencedaily%2Fhealth_medicine%2Fcolitis+%28Colitis+News+--+ScienceDaily%29#citation_chicago

8. YOADEWAHE

JUT4yP1aRVETRBIZEDHFLLWHARICKSE. IV RIIEDDREEY (ER)H
HITBNTEEYTHIEFEBCEATLSLLLY,

COMETIE I DOMEEHKIN=r—CIZIRBEN=IIRIZDONT, RRATa4V T E
BEVMOEOICAARDOr—CFFERLIZ ELTWS, BEEBRETIIIORIIEREYE
CGEKICIRBETHD . NN TORDEUEEIKL. AR T —RCLEBERELRIFITH
BEMENHDIIEERELTILNS,

4 B 16 BIZ Scientific Reports 55|12 RREN=COMBHRIZL L. thDEDHMK
ULEYEZHIAEDEDITERSATOEYDRICHLT,. BoDEUHEHEICT ST
OHIZ. LWVHhRPETERDMMLUIAR—RZRFEIRETHD. EE-TLVS,

MEBEE=—21—X/MDEYTR=VITRS

<FEIX>https://www. sciencedaily. com/releases/2019/04/190423133719. htm

Date:

April 23,2019
Source:

University of British Columbia
Summary:

Mice have a strong preference to nest away from their own waste, new research has found.
The study showed that mice who were housed in a system of three interconnected cages
used separate cages for nesting and eliminating waste. Typically, laboratories house micein
close proximity with their excrement. The study suggests this compromises their welfare
and may also negatively affect research data.

FULL STORY

Mice have a strong preference to nest away from their own waste and should
be housed in a system of cages that allows them to create a toilet area,
accordingto workled by researchers at the University of British Columbia.
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The study, published April 16 in Scientific Reports, showed that mice who were housed in a system of
three interconnected cages used separate cages for nesting and eliminating waste.

The findings suggest that mice -- used in more biomedical research than any other animal -- should
be provided with a so-called "en suite bathroom" space to ensure their welfare. Standard housing for
these laboratory animals consists of simple cages with a single, small, open space.

"This finding is important, because housing mice in constant contact with their excrement is
common practicein laboratories,"” said Joanna Makowska, adjunct professor in the UBC faculty of
land and food systems' animal welfare program. "Housing animals in an environment they are
motivated to avoid compromises their welfare, and may also negatively affect research data.”

Scientists believe that the segregation of space into clean and dirty areas is a behaviour that has
evolved among many species as protection againstdisease. The UBC researchers were the first to
directly test whether mice do itas well. They began by housing 60 mice, divided into small groups
between standard single-compartment cages, and complex "triad" caging systems that featured
three separate compartments connected by external tunnels.

During 15 weeks of observation, mice nested and urinated in the same location only two per cent of
the time. Even the mice in single compartments made an effort to keep their nesting and waste areas
separate within their cage, while the mice in triads used separate compartments for each.

The researchers also discovered that mice moved bedding and nesting material between the cages,
showing that they were willing to work to maintain a comfortable place to rest, well away from the
dirty compartment.

"In humans, the most common elicitors of disgust are feces and urine. This finding opens avenues for
exciting new research, such as whether disgustis a reaction that has evolved across species in much
the same way that pleasure and pain have," said Makowska.

"Our ultimate goal, however, was to give mice more autonomy in designing their ownspace and
thereby enhance our appreciation for their capabilities and preferences," said co-author Becca
Franks, a former postdoctoral fellowin the animal welfare program who is now visiting assistant
professorat New York University.

Story Source:

Materials provided by University of British Columbia. Note: Content may be edited for style and
length.

Journal Reference:

[. Joanna Makowska, Becca Franks, Cathy El-Hinn, TinaJorgensen, Daniel M. Weary. Standard
laboratory housing for mice restricts their ability to segregate space into cleanand dirty

areas. Scientific Reports, 2019; 9 (1) DOI: 10.1038/s41598-019-42512-3
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University of British Columbia. "Good mousekeeping: En suite bathroom makes for happier mice."
ScienceDaily. ScienceDaily, 23 April 2019.
<www.sciencedaily.com/releases/2019/04/190423133719.htm>.
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Melanocyte stem cells from the telogen, or resting, phase of the mouse hair follicle

(green, left panel) within the CD34-positive bulge region (red, left panel) differentiate
and form dense myelin sheaths (right panel) in the brain of myelin-deficient mice.

Credit: Sandeep Joshi, University of Maryland School of Medicine

A subset of the stem cells in hair follicles have the potential to
regenerate the coating that insulates neurons in mice, reports Thomas
Hornyak of the VA Maryland Health Care System and the University of
Maryland School of Medicine and colleagues, in a new study published
24th April in PLOS Genetics. The study offers a new direction for

finding therapeutic options for certain neurodegenerative diseases.

Hair and skin take on varying shades of red, brown, black and yellow
due to the pigments produced by cells called melanocytes.
Melanocytes originate embryonically from cells called neural crest

cells, which are cells that can also give rise to neurons and their
supporting glial cells. Previously, Hornyak and colleagues identified
two different pockets of stem cells that create melanocytes inside
mature hair follicles. In the current study, they show that the two
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groups of the melanocyte stem cells can be identified and separated
based on whether they are coated in a glycoprotein called CD34, a
surface molecule which is present on other types of stem cells,

including stem cells of the blood.

Using hair follicles from mice, the researchers isolated the two
populations of melanocyte stem cells and grew them in culture. They
were surprised to find that the cells carrying CD34 turn into glial cells.

In the nervous system, glial cells coat neurons with a fatty insulation

called myelin, which increases the speed that nerve impulses can
travel. Furthermore, the researchers discovered that the CD34-
positive stem cells could regenerate myelin on neurons, both in cell

cultures and when injected into mice carrying a genetic defect that

prevents them from forming myelin sheaths.

The new findings suggest that the pocket of CD34-positive melanocyte

stem cells in the hair follicle retain some of their earlier abilities. If

similar populations exist in human hair follicles, they potentially could
be tapped to develop new treatments for nerve injuries and for
demyelinating diseases, such as multiple sclerosis. "In the future, we
plan to continue our research in this area by determining whether
these cells can enhance functional recovery from neuronal injury,"
said author Dr. Thomas Hornyak, "and leverage genome-wide
information we have described in the current study to identify similar

cells in human skin."

Explore further

New research provides clues on why hair turns gray
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More information: Joshi SS, Tandukar B, Pan L, Huang M, Livak F, Smith BJ, et al. (2019) CD34
defines melanocyte stem cell subpopulations with distinct regenerative properties. PLoS Genet

15(4): e1008034. doi.org/10.1371 /journal.pgen.1008034

Journal information: PLoS Genetics

Provided by Public Library of Science
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THE FINDING SUGGESTS IMMUNE CELLS COULD BE TARGETED
USING EXISTING THERAPIES

Date:

April 25,2019
Source:

Duke University Medical Center
Summary:

Experimenting in mice, the researchers tracked a series of events that enable a small
reservoir of treatment-resistant cancer cells to awake from dormancy, grow and spread.

FULL STORY
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For many women who thoughtthey had beaten breast cancer, the news that it
has roared back years later comes as an especially cruel diagnosis with no
clear answers for why or how it recurs.

Now a team of Duke Cancer Institute researchers has filled in some critically unknown details that
could lead to potential strategies to halt the process.

Experimenting in mice, the researchers tracked a series of events that enable a small reservoir of
treatment-resistant cancer cells to awake from dormancy, grow and spread. The findings appear
online in eLife.

"These are the cells that are left over following therapy, and we haven't known much about them
because we can't see them. There are too few of them to show up in mammography or PET scans,"
said senior author JamesV. Alvarez, Ph.D., assistant professor in Duke's Department of
Pharmacology & Cancer Biology.

"But using mouse models that replicate recurrent HER2-positive breast cancers, which afflictabout
20 percent of women, we were able to locate the residual cancer cells that survive after treatment
and study them," he said.

Alvarez and colleagues, including lead author Andrea Walens, found that these residual, treatment-
resistant tumor cells aren't like the original cancer cells, which grow and proliferate rapidly.

Instead, they lay lowand begin an intricate interaction with surrounding cells, especially those of the
immune system. Over time, they switch on a horde of small signaling proteins called cytokines that
are vital communicators withimmune cells.

Responding to the cytokines, immune cells come rushing to the tumor sites. Among the most
abundant of these responding immune cells are macrophages, a type of white blood cells that digest
cellular debris and deposita form of collagen, which has been shown to be important for dormant
cells to wake up and grow again.

In mapping this route to recurrence, Alvarez, Walens and their colleagues noted that the
macrophages mightbe targetable by current drugs. They showed that one particular type of cytokine
-- CCL5 -- is able to accelerate tumor recurrence, and blocking it might delay or halt the process.

"There are drugs already approved or under developmentthat inhibit macrophagesin general or
specifically CCL5 function,” Walens said. "Our next step is to test these macrophage inhibitors to see
whether they can delay or prevent recurrence in mice and if can kill the residual, dormant tumor
cells.

"We are doing those experiments now in mice and if those work, we could begin trying to moveto a
clinical trial that would test these drugs in conjunction with anti-HER2 therapies," Walens said.

In addition to Walens, study authors include Ashley V. DiMarco, Ryan Lupo, Benjamin R. Kroger and
Jeffrey S. Damrauer.

Story Source:

Materials provided by Duke University Medical Center. Note: Content may be edited for style and
length.
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Alvarez. CCL5 promotes breast cancer recurrence through macrophage recruitmentin
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Duke University Medical Center. "Study in mice uncovers an unknown pathway for breast cancer
tumors to recur: The finding suggests immune cells could be targeted using existing therapies."
ScienceDaily. ScienceDaily, 25 April 2019.
<www.sciencedaily.com/releases/2019/04/190425122351.htm>.
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