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Vaccine signatures in humanized mice point to better

understanding of infectious diseases

Date:
November 28,2018
Source:

Princeton University



Summary:
Researchers have developed a systematic way to compare the immune responses of
humanized mice versus humans. They used this new testing platform to show that a newly

developed humanized mouse shares significantimmune-system responses with humans.

FULL STORY

Researchers led by a team at Princeton University are exploring ways to make the mouse immune
system more similar to that of humans, enabling mice to helpin the search for new vaccines and

treatments.

Credit: Alexander Ploss and Florian Douam, Princeton University

Infectious diseases Kill millions of people each year, butthe search for
treatments is hampered by the fact thatlaboratory mice are not susceptible
to some human viruses, includingkillers like human immunodeficiency virus
(HIV).For decades, researchers have turned to mice whose immune systems
have been "humanized" to respond in a manner similar to humans.

Now a team at Princeton University has developed a comprehensive way to evaluate how immune

responses of humanized mice measure up to actual humans. The research teamlooked at the



mouse and humanimmuneresponses to one of the strongest vaccines known, a yellow fever
vaccine called YFV-17D. The comparison of these "vaccine signatures"” showed thata newly
developed humanized mouse developed at Princeton shares significant immune-system responses

with humans. The study was published in the journal Nature Communications.

"Understanding immune responses to human pathogens and potential vaccines remains
challenging due to differencesin the way our humanimmune system responds to stimuli, as
compared to for example that of conventional mice, rats or other animals," said Alexander Ploss,
associate professor of molecular biology at Princeton University. "Until now a rigorous method for
testing the functionality of the human immune system in such a model has been missing. Our study

highlights an experimental paradigm to address this gap."

Humanized mice have been used in infectious disease research since the late 1980s. Yet without
rigorous comparisons, researchers know little about how well the mice predict human responses

such as the production ofinfection-fighting cellsand antibodies.

To address this issue, researchers exposed the mice to the YFV-17D vaccine, which is made from a
weakened, or attenuated, living yellow fever virus. Vaccines protect against future infection by

provoking the production of antibodies and immune-system cells.

In previous work, the researchers explored the effect of YFV-17D on conventional humanized
mice. But the researchers found that the mice responded only weakly. This led themto developa

mouse with responses that are more similar to those of humans.

To do so, the researchers introduced additional human genes for immune system components --
such as molecules thatdetect foreign invaders and chemical messengers called cytokines -- so that
the complexity of the engrafted human immune systemreflected thatof humans. They found that
the new mice have responsesto YFV-17D that are very similar to the responses seen in humans.
For example, the pattern of gene expression that occurs in response to YFV-17D in the mice shared
significant similarities to that of humans. This signature gene expression pattern, reflected in the
"transcriptome,” or total readout of all of the genes ofthe organism, translated into better control
ofthe yellow fever virus infection and to immune responses that were more specificto yellow

fever.

"Many vaccines have been generated empirically without profound knowledge of how theyinduce

immunity," Douam said. "The next generation of mouse models, such as the one we introduced in



our study, offer unprecedented opportunities for investigating the fundamental mechanisms that

define the protective immunity induced by live-attenuated vaccines."

Mice bearing human cells or human tissues have the potential to aid research on treatments for
many diseases that infect humans but notother animals, such as -- in addition to HIV -- Epstein

Barr Virus, human T-cell leukemia virus, and Karposi sarcoma-associated herpes virus.

"Our study highlights the importance of human biological signatures for guiding the development
of mouse models of disease," said Ploss. "It also highlights a path toward developing better models

for human immune responses."

The study involved contributions from Florian Douam, Carly G. K. Ziegler, Gabriela Hrebikova,
Bruno Fant, Robert Leach, Lance Parsons, Wei Wang, Jenna M. Gaska, Benjamin Y. Winer, Brigitte
Heller, Alex K. Shalek and Alexander Ploss.

Funding for this study was provided by the National Institutes of Health, the National Institute of
General Medical Sciences, the Bill & Melinda Gates Foundation and the New Jersey Commission on

Cancer Research.

Story Source:

Materials provided by Princeton University. Note: Content may be edited for style and length.
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responses. Nature Communications,2018;9 (1) DOI: 10.1038/s41467-018-07478-2
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Pharma Valley, China’s
equivalent of Kendall Square, is
expanding rapidly



By YI-LING LIU

DECEMBER 3, 2018

Photos by ELKE SCHOLIERS FOR STAT

Pharma Valley employees often meet to discuss their work at a Starbucks.

S HANGHAI— Harbour BioMed opened its first office in a Shanghai

industrial park in 2016, with a team of eight people. Just two years later, it has
become a global biotech company, with offices in Boston and Rotterdam,
Netherlands, and more than 150 employees. Here in China, they’re spread among
three new labs, and a new office is under construction in walking distance to a

cancer hospital. Even so, in Harbour’s original lab, scientists work shoulder to

shoulder, sharing limited bench space.



That sort of explosive growth is not all that remarkable here: This is China’s Kendall

Square, the epicenter of the country’s biotech industry, where scaffolding sprouts
like weeds.

Harbour is only one of more than 500 biotech companies that have flocked to a 10-

square-kilometer cluster known as “Pharma Valley,” with roughly 30 companies

opening in each of the last two years, according to a drug company in the park.

Christian Hogg, CEO of Chi-Med
Located within the government-established Zhangjiang Hi-Tech Park, Pharma

Valley is where one in three medicines approved by the China National Medical

Products Administration (NMPA) has been developed. Multinational companies
such as Roche and Novartis are a minute’s walk away from the glossy laboratories of
contract research organizations and smaller, home-grown startups. Young
professionals in sneakers bike through the tree-lined, campus-like streets and
congregate at the Pharma Valley cafeteria at lunch hour over noodle bowls. Ata
Starbucks across the street, CEOs fuel up on coffee, tap away on IBM ThinkPads,

and make deals.

“If we need to have a discussion on a collaboration [with another company], our
team is just a holler away,” said Dr. Jingsong Wang, the CEO and founder of
Harbour BioMed.

Although Pharma Valley lags its Boston prototype in capital, entrepreneurial talent,

and scientific firepower, its biotech ecosystem is growing rapidly. When Christian


https://www.360zhyx.com/zt/2017excel/eintro.html
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Hogg, CEO of Hutchison China MediTech (Chi-Med) arrived 15 years ago, there
was only a handful of buildings in the entire park. Since then, two new subway
stations have openedin the area to ease traffic tie-ups, and office rents are now

surging by roughly 10 percentayear.

Today, 70 to 80 percent of innovative biopharma activity in China occurs in Pharma

Valley, Hogg said recently.

Kendall Square’s mature biotech ecosystem — with nearby world-class hospitals, a
sophisticated network of investors, and abundant talent in both academia and
entrepreneurship — will be difficult to replicate in China, Wang said. But what the
Chinese biotech industry lacks, he added, it makes up for with unprecedented

expansion.
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Gene that lets you eat as much as you want holds promise

against obesity

Date:
December4,2018
Source:

Flinders University
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Summary:
It sounds too good to be true, but a novel approach that might allow you to eatas much as

you want without gaining weight could be a reality in the near future. When a single gene
known as RCAN1 was removed in mice and they were fed a high fat diet, they failed to gain

weight, even after gorging on high fat foods for prolonged periods.

FULL STORY
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When a single gene known as RCAN1 was removed in mice and they were fed a high fat diet, they
failed to gain weight, even after gorging on high fat foods for prolonged periods. The international
team behind the study are hopeful a similar approach that inhibits this gene will also be effective

with humans.

Credit: Flinders University

It sounds too good to be true,buta novel approach that might allow you to
eat as much food as you want without gaining weight could be a reality in

the near future.



When a single gene known as RCAN1 was removed in mice and they were fed a high fat diet, they

failed to gain weight, even after gorging on high fat foods for prolonged periods.

The international team behind the study are hopeful a similar approach that inhibits this gene will

also be effective with humans to combat obesity and serious diseases like diabetes.

Led by Professor Damien Keatingat Flinders University, the study used a huge genetic screen in
rodents to identify novel genetic candidates that may cause obesity, potentially paving the way for

new drug therapies.

"We know alot of people struggle to lose weight or even control their weight for a number of
different reasons. The findings in this study could mean developing a pill which would target the

function of RCAN1 and may resultin weightloss," Professor Keating says.

Obesity is a major global health epidemic, resultingin increased risk of serious diseases like type 2

diabetes, and heart disease, but avenues for effective therapeutic treatments are lacking.

There are two types of fatin the human body- brown fat burns energy, while white fat stores

energy.

Professor Keating says blocking RCAN1 helps to transform unhealthy white fat into healthy brown

fat, presenting a potential treatment method in the fight against obesity.

"We have already developed a series of drugs that target the protein that this gene makes, and we
are now in the process of testing them to see if they inhibit RCAN1 and whether they might

represent potential new anti-obesity drugs,"

"Inlight of our results, the drugs we are developingto target RCAN1 would burn more calories
while people are resting. It means the body would store less fat without the need for a person to

reduce food consumption or exercise more."

Two thirds of Australian adults and a quarter of children are either overweight or obese, and the

statistics are justas concerning in Britain and the US.

"We looked at a variety of different diets with various timespans from eight weeks up to six

months, and in every case we saw health improvements in the absence of the RCAN1 gene."

The researchers say these findings open up a potentially simple treatment but further studies are

required to determine if they translate the same results to humans.



"Ourresearch is focused on understanding how cells send signals to each other and how this

impacts health and the spread of disease.”

"We really want to pursue this, it's excitingand we have research funding from the Australian
government through the National Health and Medical Research Council to continue to explore
viable options. These results show we can potentially make a real difference in the fight again

obesity."

Story Source:

Materials provided by Flinders University. Note: Content may be edited for style and length.
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Ngoc Uyen Nhi Nguyen, Misook Oh, Israel Iyoke, Tanvi Jakkampudi, D Randy McMillan, Hesham A
Sadek, Matthew ] Watt, Rana K Gupta, Melanie A Pritchard, Damien ] Keating, Beverly A Rothermel.
Regulator of Calcineurin 1 helps coordinate whole-body metabolism and thermogenesis.
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Elevated hormone flags liver problems in mice with

methylmalonic acidemia
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Study findings can immediately be applied to human patients with the
disease

Date:
December6,2018
Source:
NIH/National Human Genome Research Institute
Summary:
Researchers have discovered a hormone in a mouse study that can be used immediately to
can help doctors predict how severely patients with the rare disease methylmalonic
acidemia are affected and when to refer them for liver transplants. The findings also might
shed light on more commondisorders such as fatty liver disease, obesity and diabetes.
FULL STORY

The figure is an electron micrograph showing abnormally shaped and structured mitochondriain

the liver ofa mutant mouse thatmodels methylmalonic acidemia.



Credit: Patricia M. Zerfas, NIH Office of Research Services

Researchers have discovered thata hormone, fibroblast growth factor 21
(FGF21),is extremely elevated in mice with liver disease that mimics the
same condition in patients with methylmalonicacidemia (MMA), a serious
genomic disorder. Based on this finding, medical teams treating patients
with MMA will be able to measure FGF21 levels to predict how severely
patients'livers are affected and when to refer patients for liver transplants.
The findings also might shed light on more common disorders such as fatty
liver disease, obesity and diabetes by uncovering similarities in how MMA
and these disorders affect energy metabolism and, more specifically, the
function of mitochondria, the cells' energy powerhouses.

The study, conducted by researchers at the National Human Genome Research Institute (NHGRI),
part of the National Institutes of Health, was published December 6 in JCI Insight.

"Findings from mouse studies usually take years to translate into health care treatment, but notin
this case," said Charles P. Venditti, M.D., Ph.D., senior author and senior investigator in the NHGRI
Medical Genomics and Metabolic Genetics Branch. "We can use thisinformation today to ensure

that patients with MMA are treated before they develop severe complications."

MMA is a genomic disease thatimpairs a person's ability to break down food proteins and certain
fatty acids. The condition affectsroughly 1 in 50,000 children born in the United Statesand can be
detected through newborn screening. Children with MMA suffer from frequent life-threatening
metabolic crises when they encounter a minor viral illness or other stressors like trauma, dietary
imbalance or surgery. They must adhere to a special low-protein dietand take various

supplements their entire lives.

The NHGRI team created a new mouse model and used it to discover key pathways that were
affected during a fasting challenge to model a metaboliccrisis in a patient with MMA. It enabled
them to identify markers that they could then measure in MMA patients to assess the severity of

the dysfunction in their mitochondria, specifically in the liver.



The MMA mice also allowed them to study the response to liver-directed gene therapy and to
compare the findings in patients after liver transplant surgery. Liver transplants give patients with
MMA a missing enzyme and ease some of the symptoms, but do not cure the disease. Kidney
transplantation, on the other hand, is necessary when these patients reach terminal stages of renal
failure, an expected chronic complication of MMA. Selecting which patients would benefit from a
liver or combined liver/kidney transplant as opposed to just a kidney transplant is an important

clinical decision for families and their clinicians.

"We found that having MMA, whether in a mouse or person, causes stress pathways to be
chronically activated and can impair their ability to respond to acute stress," said Irini Manoli,
M.D., Ph.D.,lead author and associate investigator in NHGRI's Medical Genomics and Metabolic
Genetics Branch. "Our new markers can accurately predict how effective a therapy, whether

cellular or genomic, might be for the patients.”

The NHGRI team will use FGF21 measurements along with other tests presented in the study in
the design ofupcoming gene-based clinical trials that the lab has worked on for many years. The
NHGRI team will next assess the role of FGF21 pathways in other symptoms seen in MMA. Since
2003, Dr. Venditti and his team have conducted research on patients with MMA and are following
200 patients with MMA, the world'slargest cohort. Their goals are to understand what defines the
vulnerability to stressin MMA to better diagnose life-threatening metabolic crises thatoccur in

patients, test new genomic therapies and find treatments that work for every patient.

NHGRI is the driving force for advancing genomics research at the National Institutes of Health. By
conducting and funding world-class genomics research, training the next generation of genomics
experts, and collaborating with diverse communities, NHGRI accelerates scientific and medical

breakthroughs that improve human health. Learn more at genome.gov.

Story Source:

Materials provided by NIH/National Human Genome Research Institute. Note: Content may be
edited for style and length.
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Neuroscientists uncover sensory
switches controlling infanticide and
parental behavior

December 13, 2018, Sainsbury Wellcome Centre

Hybrid on the left and pup-shaped on the right. Credit: © Sainsbury Wellcome Centre

Many species of mammals have evolved what appear to be paradoxical

behaviours towards their young. Like humans, most exhibit nurturing, protective
behaviours, and in some circumstances even act as surrogate parents. However,
virgin males often engage in infanticide as a strategy to propagate their own genes.
How are these conflicting social behaviours controlled?


https://3c1703fe8d.site.internapcdn.net/newman/gfx/news/hires/2018/26-neuroscienti.jpg

Research published today in Cell demonstrates that the switch between such
extreme behaviours in mice is determined by a mixture of pheromones and
multisensory cues emanating from newborn pups.

Researchers at Harvard University and the Sainsbury Wellcome Centre, UCL have
used novel silicone pup dummies and genetically manipulated pheromonal
signalling to determine how male and female mice recognise pups and generate
social behaviours. The study explored whether the same signals or different

phenomena elicit parental behaviour in parents and infanticide in virgin males.

By genetically deleting specific subtypes of receptors in the vomeronasal organ
(VNO), a specialised olfactory system in mice that senses pheromones involved in
social behaviours, Isogai et al. convert virgin males that normally attack pups into
nurturing adults.

"Interestingly, knocking out the VNO function only abolishes aggressive behaviour
and does not knock out parental behaviour. This means the mice still have access
to cues that elicit parental behaviours and so even though the cues for infanticide
and parental behaviour may be overlapping, there are differences" commented
Yoh Isogai, Group Leader at the Sainsbury Wellcome Centre.

Initially, the researchers proposed that pheromones specific to pups would be
triggers for specific adult behaviours; however, a systematic search failed to
uncover any such compounds. This is consistent with the fact that virgin males do

not exhibit aggression when presented with pup pheromones alone. Their
behavioural assay combined with mass spectrometry allowed them to identify

specific molecules in female saliva and in blood as critical stimuli for the male
aggression.

The team then explored whether other sensory cues might contribute to the
recognition of pups. To do this they developed silicone molded dummies of
differing shapes including an unnatural brick shape, a blob, a hybrid shape and a
realistic pup-shaped dummy. The males reacted to only the most realistic shapes,
indicating that pup features as well as pheromones confer important social cues.
Simplified shapes such as the blob did not yield much of a natural response and
interestingly nothing was more effective than the natural shape of a pup. The lack
of movement of the silicone dummies also did not appear to be limiting, which is
supported by observations that virgin males attack dead pups.
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The study advances our understanding of how animals recognise social cues and
process this information into socially relevant behaviours. Parental behaviours and
infanticide are innate in mice and it is thought that the circuit underlying the
recognition of social cues could be conserved and therefore one day might help us
to understand how humans are able to recognise such a diverse range of social
information in other individuals.

The next pieces of the puzzle forthe Isogai Lab are to determine how the specific
features emitted by an animal, such as pheromones and shape, are combined into
social information by the brain. Also, the scientists hope to determine what
changes in the brains of male mice when they become fathers.

Explore further: Uncovering maternal to paternal communications _in mice
More information: Yoh Isogai et al, Multisensory Logic of Infant-Directed
Aggression by Males, Cell (2018). DOI: 10.1016/].cell.2018.11.032

Journal reference: Cell

Provided by: Sainsbury Wellcome Centre
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CRISPRjoins battle of the bulge, fights obesity without

edits to genome
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Summary:
A weighty new study shows that CRISPR therapies can cut fat without cutting DNA.

Researchers describe how a modified version of CRISPR was used to ramp up the activity
of certain genes and prevent severe obesity in mice with genetic mutations that
predispose them to extreme weight gain. Importantly, the researchers achieved long-

lasting weight control without making a single edit to the genome.

FULL STORY

A weighty new study shows that CRISPR therapies can cut fat without
cutting DNA. In a paper published Dec. 13,2018, in the journal Science, UC
San Franciscoresearchers describe how a modified version of CRISPR was
used to ramp up the activity of certain genes and prevent severe obesity in
mice with genetic mutations that predispose them to extreme weight gain.
Importantly, theresearchers achieved long-lasting weight control without
making a single edit to the genome.

Single-Copy Mutations Drive Many Human Diseases

Though the human genome contains two copies of every genein an individual, one from each
parent, scientists know ofatleast 660 genes where a mutation in just one copy canlead to
diseases,some of which are devastating. One such condition is severe obesity, which the authors of

the new study used as a model to develop a new therapeutic approach for treating these disorders.

Mutations in a single copy of SIM1 or MC4R -- two genes critical for regulating hunger and satiety -
- are the most frequently observed mutations in severely obese individuals. When both copies of
these genes are functioning, people are generally able to manage their food intake. But mutations
canrender one copy non-functional, forcing the body to rely exclusively on a single working copy,
which on its own, doesn't sufficiently signal satiation, leaving afflicted individuals with an
unrelenting appetite. As a result, they can't control their food intake and end up severely obese.

Butrecent advances in CRISPR technology may offer a solution.

"We thought thatif we could increase the dosage of the existing functional copy ofthe gene, we

could prevent many human diseases in individuals harboring these mutations," said Nadav Ahituv,



PhD, professor ofbioengineeringand therapeuticsciences and senior author of the new study.
"We were able to accomplish this by using a novel CRISPR-based technology developed right here
atUCSE."

CRISPRa Activates Appetite-Suppressing Genes

The technology in question is CRISPRa (a for activation). Developed at UCSF in the lab ofJonathan
Weissman, PhD, professor of cellular and molecular pharmacology, CRISPRa differs from
conventional CRISPR in that it doesn't make cuts to the genome. It retains CRISPR's guidance
system, which can be programmed to homein on a particular DNA sequence, but replaces the
molecular scissors with a volume control knob. When CRISPRa finds its target, it amplifies the

activity of that gene. No edits are made.

Recognizing its potential, the researchers created CRISPRa systems that targeted se quences that
regulate the activity of SIM1 or MC4R. Theyused a viral-delivery system to introduce these
CRISPRa constructsinto the hunger-control regions of the brain in mice that were genetically

engineered to have only one functional copy of either gene.

Mice that received the CRISPRa constructs produced more SIM1 or MC4R than those that didn't.
Furthermore, the amounts were comparable to what mice with two working copies of these genes
normally produce. Most importantly, the increased dose was enough to prevent the mice from

becoming obese.

"The results were dramatic. Mice that were missing one copy of the SIM1 gene received the
CRISPRa injections at four weeks of age and maintained a healthy body weight like normal mice.
Mice that didn't receive CRISPRa injections couldn't stop eating. They started gaining weight at six

weeks of age, and by the time they were 10-weeks old, they were severely obese on a regular diet

said Navneet Matharu, PhD, a researcher in the Ahituvlab and lead author of the new study.

CRISPRa-treated mice were 30 to 40 percent lighter than their untreated counterparts. The effects
were also long-lasting. The researchers monitored the mice for ten months -- a significant fraction
ofa mouse's normal lifespan -- and found that those that received a single CRISPRa treatment

maintained a healthy weight for the duration of their monitoring.

"These results demonstrate that CRISPRa can be used to up the dosage of genes in diseases that
result from a missing copy, providing a potential cure for certain forms of obesity as well as

hundreds of other diseases," said Matharu.



CRISPRa Can Overcome the Limits of Gene Editing

The researchers believe they could have achieved similar results by using CRISPR to edit the
genomes of these mice, but they argue that CRISPRa hasa number of advantages over the standard

version of the gene-editing technology.

"For therapeutic purposes, CRISPRa may be preferable to conventional CRISPR. It solves many of
the problems associated with making permanent modifications to the genome, and it has the
potential to treat a variety of genetic diseases for which gene editing isn'tan option," said
Christian Vaisse, MD, PhD, the Vera M. Long Endowed Chair in Diabetes Research at UCSF and co-
author ofthe study.

Though CRISPR targets specific DNA sequences, off-target effects have been observed. With
conventional CRISPR, this can lead to inadvertent but permanent changes to the genome with
potentially harmful outcomes. However, off-target effects associated with CRISPRa are less likely
to be damaging because no permanent changes are made. In fact, the new study shows that using
CRISPRa to target promoters and enhancers -- noncoding DNA sequences that control when and
where a gene is turned on -- seems to preventoff-target effects while confining the desired effects

to specific tissues of interest.

The researchers also note that CRISPRa could be used to treat other kinds of genetic disease.
Diseases thatarise from so-called "microdeletions” -- a term that counterintuitively refers to the
loss oflarge chromosome segments that span millions of nucleotides and multiple genes -- are
currently too large for conventional CRISPR to repair. In such cases, CRISPRa could be used to
compensate for the deletion by increasing the activity of several genes on the unaffected copy of
the chromosome. And in cases where a gene is completely lost, CRISPRa could activate another

gene with a similar function to compensate for the missing gene, the researchers said.

"Though this particular study focused on obesity, we believe our system could be applied to any
situation in which havingonly one functional copy of a gene leads to disease," Ahituv said. "Our
method demonstrates tremendous therapeutic potential for numerous diseases, and we show that

we can achieve these benefits without making any edits to the genome."

Story Source:
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Alvarez. Note: Content may be edited for style and length.
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Protein police keep the immune system in check

Date:
December17,2018



Source:
Okinawa Institute of Science and Technology (OIST) Graduate University
Summary:
Researchers learn how a key transcription factor helps regulate the immune system and

could be critical to understanding autoimmune disease and cancer immunosuppression.

FULL STORY

Our immune systems defend our bodies against dangerous invaders and
help clean up when damage is done. But if our bold protectors are left
unsupervised, they sometimes do their jobs too well and end up harming
healthy tissues. Researchers at the Okinawa Institute of Science and
Technology Graduate University (OIST) have now described how a specific
transcription factor, which modulates gene expression, playsa critical role
in keeping the immune systemin line in mice.

The key transcription factor, known as JunB, helps control the activity of cellswhose jobitis to
suppress immune activity. These cells are called effector regulatory T cells, or eTreg cells for short.
The researchers found that JunB helps switch eTreg cells into their "active state" and promotes
theirimmunosuppressive functions. Their results, published on December 17,2018, in Nature
Communications, could give important insight into the development of autoimmune disease and

cancer immunosuppression.

"We found that JunB regulates select functions of eTreg cells, specifically in the lung and colon,”
said Dr. Shin-ichi Koizumi, co-first author of the study and a postdoctoral scholar in the Immune
Signal Unit, led by Prof. Hiroki Ishikawa. "If we can manipulate JunB expression, we may be able to
regulate tissue-specificimmune responses. This could lead to the development of new therapies

for cancer and autoimmune disease."

Koizumi led the study with his co-author Dr. Daiki Sasaki, another postdoctoral scholar in the unit.
The researchers studied mutant mice to learn what would happen ifeTreg cellslacked JunB.
Without this key layer of regulation, mice appear to develop severe inflammation in their lungs
and colons. This suggests that JunB helps preventautoimmunity in a specific subset of organs, and

withoutits watchful surveillance, the immune system will attack those tissues.



"Interestingly, in contrast to other Treg mutants, inflammation is restricted to these particular
organs,” said Prof. Ishikawa. "In the future, JunB expressed by eTregs may itself may be a

therapeutic target for colon and lung cancers."
Tissue Specificity Key for Future Clinical Applications

In a previous study, the researchers reported that JunB helps control the differentiation of T
helper cells, another subsetof cells that regulate the immune system. They depleted JunB
expressionin mice for that experiment, as well,and noticed that eTreg cellslevels dropped
significantly in the colon. They hypothesized thatJunBis not only important to T helper cells, but

to eTreg cells, too.

Effector Treg cells begin as central Treg cells, or cTreg cells, until they are exposed to antigens --
proteins thatlabel foreign substancesin the body so the immune system can find them. cTreg cells
then differentiate into eTreg cells, and in turn, significantly boost their JunB expression. The
researchers found that, without JunB, eTreg cells are unable to accumulate in the colon and thus

theirnumbers fall drastically.

Inthe lung and spleen, eTreglevels remained normal but the cells' function was compromised.
Those tissues exhibited severe inflammation and autoimmunity because JunB wasn't present to

rein in the hostimmune response.

Looking forward, the researchers want to learn exactly how JunBinteracts with other
transcription factors to keep the immune system at bay. With better understanding of the
mechanism as a whole, scientists may someday be able to modulate immune responses in specific
tissues. At present, treatments often affect immune responses across the entire bodyand lead to

unfortunate side effects. Doctors need a more targeted approach.

"We want to completely elucidate the transcription program in eTreg cells," said Koizumi. "If we
can induce a new transcription programin eTreg cells, we could potentially manipulate immune

responses in various tissues and treat a range of cancers and autoimmune-related diseases."

Story Source:

Materials provided by Okinawa Institute of Science and Technology (OIST) Graduate
University. Note: Content may be edited for style and length.
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How marijuana may damage teenage brains in study

using genetically vulnerable mice

Date:
December17,2018
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Source:
Johns Hopkins Medicine

Summary:
In a study ofadolescent mice with a version ofa gene linked to serious human mental
illnesses, researchers say they have uncovered a possible explanation for how marijuana

may damage the brains of some human teens.

Control: Neurons (red) in the brain's hippocampus. Inhibitory signals (green) that suppress the
neurons from firing are located in the synapses--the junctions where the neurons connectand

communicate with each other.

Credit: Pletnikov lab

In a study of adolescent mice with a version of a gene linked to serious
human mental illnesses, Johns Hopkins Medicine researchers say they have



uncovered a possible explanation for how marijuana may damage the brains
of some human teens.

In a report that will be published ina 2019 printissue of the journal Biological Psychiatry, the
researchers say they showed that potexposure increases inflammation in a specific type of brain
cell in adolescent mice that carries a rare genetic mutation linked to schizophrenia, bipolar
disorder and other major psychiatric disorders. In a proof-of-concept experiment, the
investigators then used a nonsteroidal anti-inflammatory drug, NS398, to suppress the pot-
induced inflammationin the brain. The researchers report they were able to prevent marijuana's

brain damage in mice that appear genetically susceptible to the harmful effects.

"The inflammation we sawin our mice is probably activated in many people who smoke
marijuana, but our results may help explain why and how some mice34and some people34are
genetically predisposed to experience an enhanced inflammatory response and brain damage,"
says Mikhail "Misha" Pletnikov, M.D., Ph.D, professor of psychiatry and behavioral sciences at the
Johns Hopkins University School of Medicine.

"Now that marijuana is moving toward widespread legalization and recreational use, it's
important to learn more about why it's not harmless to everyone," says Atsushi Kamiya, M.D.,
Ph.D., a co-senior author on this study and associate professor of psychiatry and behavioral
sciences at the Johns Hopkins University School of Medicine. "There's still a lot that we don't know

abouthow potspecifically affects the brain."

Although far more research mustbe done to determine if their findings apply to humans, Pletnikov
says, it's already clear that heavy cannabis use is linked to long-lasting cognitive problems, but
only in a percentage of those who used pot during adolescence. The challenge for scientists has
been to identify the risk factors that may increase adverse effects of cannabis. Having that
information, Pletnikov says, could lead to efficient preventive strategies. Building on the
knowledge that only a selectpopulation of teen pot smokers have later cognitive problems, the
researchers chose to experiment with a mouse model for psychiatric illnesses that carriesa
mutation in the DISC1 gene originally foundin a Scottish family with many members diagnosed

with schizophrenia, bipolar disorder and major depression.

The researchers used mice that make the faulty DISC1 protein in their brains. When the mice were
about 30 days old, the rodent equivalent of teenagers, the researchers injected them with 8

milligrams per kilogram D9-tetrahydrocannabinol (THC) -- the active chemical in marijuana



responsible for feeling high -- every day for three weeks, somewhat mimicking the exposure from

daily smoking during adolescence.

Then the researchers stopped the THC exposure for three weeks before testing the mice for

behavioral and cognitive deficits.

"Essentially, we let them have their fun as teenagers and then let enough time elapse to their
young adulthood, or in human terms the time when people reach their late 20s, are livingan adult

life and may begin to notice cognitive problems," says Pletnikov.

Mice like to explore previously unvisited places or new objects, but examine familiar places or
objects much less, suggesting mice have recognition memory. For this reason, researchers often
use the Y maze test or the novel object recognition test to evaluate recognition memory in mice. In
the Y maze test, a maze shaped like a letter "Y," mice were initially exposed to two open arms and
one blocked arm. Later, when the previously blocked arm became accessible, control mice spent
more time in the previously blocked arm compared with the previously visited arms. In the novel
objectrecognition test, mice were initially presented with two identical objects; later, one ofthe
objects was replaced with a new one. Control mice spent much more time exploring the new object
compared with the familiar one. In both tests, control mice showed good recognition memory.In
contrast, male DISC1 mice exposed to THC showed deficient recognition memory as they explored
the previously blocked arm ofthe Y maze and the new object as much as they examined the

familiar arms and objects.

The researchers say this indicates poorer recognition memory in the DISC1 mice exposed to
marijuana. The effects of THC on recognition memory in the female DISC1 mice were less profound
than in male DISC1 mice, so the researchers chose to focus on the male mice for remaining

experiments.

"In people, women appear to have more persistent cognitive effects from smoking marijuanain

their teens than do men, and this is a difference we can't explain at this time," says Pletnikov.

To find out what particular brain cells might be more responsible for mediating damage from THC,
the researchers then genetically engineered their mice so that the mutant DISC1 was turned on
only in neurons that send electrical responses and encode memory, or only in astrocytes, the

"helper" brain cells that provide support and protection to the neurons.

They then exposed both groups of mice to THC in their adolescence as before (three weeks

straight, then off for three weeks) and again performed the same tests for recognition memory.



They found that only when the mutant DISC1 was turned on in astrocytes did the mice have

cognitive problems.

Then, to see what the faulty DISC1 did in these astrocytes to worsen the pot-induced cognitive
problems, the researchers looked at which genes became more orlessactivein the brain of the
mice with mutant DISC1 after exposure to THC compared with the DISC1 mice without THC
exposure or control mice exposed to THC. They identified 56 genesrelated to inflammation that

were specifically turned on in the brain of mutant DISC1 mice exposed to THC.

To see iftamping down brain inflammation could prevent the memory problems in the DISC1

mutant mice exposed to THC, the researchers used an anti-inflammatory medication.

Adolescent mutant DISC1 mice were given the anti-inflammatory medication NS398 30 minutes
before their daily injections with THC. When the mice were older and tested, they didn't have

memory problems in the cognitive tests, Pletnikovsays.

"If our results turn out to be applicable to people, they suggest we could develop safer anti-
inflammatory treatments to prevent long-term consequences of marijuana use," says Pletnikov.
Kamiya adds thatbeing able to identify those who are susceptible and preventing them from

partaking in marijuana use is another option for protecting teens' memory.

As for future work, Pletnikov's and Kamiya's laboratories are collaborating to expand these
studies with other animal models to determine how various genetic vulnerabilities may play a role

in marijuana'’s effects on the developingbrain.

Story Source:

Materials provided by Johns Hopkins Medicine. Note: Content may be edited for style and length.
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A guide to fetal tissue research:
the controversy, the stakes, and
the hunt for alternatives

By IKE SWETLITZ @ikeswetlitz

DECEMBER 17, 2018

A humanized "BLT" mouse is created by introducing human bone marrow, liver, and thymus tissues
into animals without an immune system of their own. UNTVERSITY OF NORTH CAROLINA SCHOOL

OF MEDICINE

[ l ASHINGTON — Two weeks ago, Will Burlingham, a professor of

transplantation at the University of Wisconsin School of Medicine and Public
Health, got a surprise call from the National Institutes of Health: Would he like a

little extra money to create more laboratory mice?


https://www.statnews.com/staff/ike-swetlitz/
https://twitter.com/ikeswetlitz

“It’s like Santa came early,” Burlingham told STAT. “We’ve been advised that we

need to gear up and hire people.”

These aren’t just run-of-the-mill rodents. Burlingham’s mice are part-animal, part-
person, implanted with a human-like immune system derived from tissue leftover
when newborns undergo heartsurgery. And the NIH is taking an interest in these
mice because scientists might, in some cases, be able to use them instead of a more
politically controversial research tool — mice implanted with fetal tissue that comes

from abortions.

But mice made with similar techniques simply aren’t as useful, scientifically, as their
counterparts created with fetal tissue. They tend to die more quickly, and the

human-like immune systems the scientists want to study are less complete.

Burlingham’s mice in particular are still highly experimental, too — he and his
colleagues haven’t yet run tests to compare how the mice compare to their cousins

made using fetal tissue. Their research was only just published, in April.

The same is true for other alternatives to fetal tissue: There are no alternatives that

can, today, serve all the same purposes as the controversial technology.

Related:
Freeze on fetal tissue procurement may impede work at NIH cancer lab,
agency says

“The consensusis that there are certain things about fetal tissue that make [it]
unique,” said Paul Knoepfler, a professor at the University of California, Davis,
School of Medicine. “Certain experiments can really only be done on actual fetal

tissue.”

But as the NIH’s call to Burlingham shows, the agency is upping its efforts to find
alternatives to fetal tissue, though a top agency official told STAT that some

research projects might always require fetal tissue. The Trump administration
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announced last week that it intends to devote as much as $20 million to research
into alternatives to fetal tissue, the latest step in an ongoing Trump administration
audit of the way federally funded research uses fetal tissue. (It declined to comment

on conversations with Burlingham.)

Atan NIH meeting Thursday, Director Francis Collins said that research into
alternatives is “scientifically, highly justified,” but also defended the value of fetal
tissue research, saying, “There is strong evidence that scientific benefits can come

from fetal tissue research, which can be done with an ethical framework.”

As part of the Trump administration audit, NIH in September froze the acquisition
of new fetal tissue purchases. That has already upset research at an HIV lab in
Montana and may soon hamper work in groups studying cancer and eye disease.
Spokespeople for the Department of Health and Human Services, and the NIH,
said that the audit was not intended to interrupt current research (but that has been

the result) and that the NIH is working to get the labs the tissue they need.

The research is controversial because fetal tissue comes from abortions. For years,
Republicans have argued that the organizations that collect this tissue and sell it to
researchers are profiting off the enterprise, which is against federal law and which

the organizations themselves dispute.

Related:
NIH to spend up to $20 million on searchfor alternatives to fetal tissue for

research

In some ways, alternatives have distinct advantages, scientists said. Some are easier
or cheaper to manufacture. Theyare less politically controversial — in some states,
it is illegal to do any research on fetal tissue, and using other kinds of tissue can
make it easier for scientists to collaborate. Researchers have been working on

developing tools that do not depend on fetal tissue for decades.
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Below, STAT looks at several looming questions for the future of fetal tissue
research — why it matters, what alternatives are out there, and which research areas

will be hit hardest by the Trump administration’s changes.

Why do scientists use fetal tissue?

Some scientists use the tissue as an ingredient to build human-like models to test
drugs and study diseases. Others do research on the tissue itself to learn more about
the fetus. The work applies to a wide variety of diseases, from cancer to HIV to

Zika to eye disorders.

“There’s a wide variety of human diseases that either are traceable to developmental

problems, or we can learn more about them using fetal tissue,” Knoepfler said.

It’s difficult to quantify the number of scientists who are using fetal tissue in their
research. Multiple scientists told STAT that their colleagues who use fetal tissue in
their research would be loathe to discuss it because of the political controversy. And
the oft-cited number of $103 million — the NIH’s estimate of how much research
it funds that has anything to do with fetal tissue this year — isn’t a great estimate,

since it includes money spent parts of the research project that don’t use fetal tissue.

Trending Now:
What will 2019 bring for science and medicine? We asked the experts

Can an alternative deliver the same kind of

science?

The feasibility of alternatives depends on what exactly the researchers are trying to
do. Finding an alternative to mice created with fetal tissue is probably going to be
easier than finding an alternative to using fetal tissue to study fetal tissue, said Carrie

Wolinetz, associate director for science policy and acting chief of staff at the NIH.
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“If you are studying human fetal development, or diseases specific to fetal
development— Zika is a very good example of that — there might not be
ultimately an alternative that would really substitute,” Wolinetz said. If a woman is
infected with Zlka virus while she is pregnant, the fetus can develop microcephaly, a

disease that shrinks their brains.

She added, “Again, science is amazing and it goes in all sorts of directions, so you
never say never, but this is an example where it’s sort of harder conceptually to

imagine an alternative.”

W hat kinds of alternatives are out there?

In an announcement last week, the NIH put forward three general categories of
alternatives — stem cells, organoids, and different kinds of humanized mice —

while also keeping the door open for other scientific ideas.

Those are broad categories, and exactly how well each would work as an alternative
— or how feasible the technology is — varies. Stem cells are a more fundamental
technology than the other two in that list — more like a building block for future
alternatives to fetal tissue. They could be used to create tissue samples that would

remove the need to use actual tissue from a fetus.

Many scientists are already using other humanized mice and organoids to test drugs

and study diseases. Some scientists gave brain organoids cancer; and others

manufactured mini-hearts that can beat like the real ones.

Humanized mice

Burlingham isn’t the only researcher who’s found a way to create mice with a

human-like immune system without using fetal tissue.


http://;https/www.statnews.com/2017/12/01/brain-organoids-glioblastoma/,
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Scientists start by genetically engineering a mouse that does not have an immune
system. Then they grow something that resembles a human immune system inside
of that mouse — this time using stem cells or other tissue, rather than fetal tissue.
All those mice will allow the scientists to study how certain disease affect the human

immune system, like HIV, without experimenting on humans.

Related:
We've created human-pig chimeras — but we haven't weighed the ethics

But mice created with fetal tissue tend to live longer, and their immune systems are
more complete, which make them better, in certain cases, for studying the long-term

effects of a drug or the progression of a disease.

It’s also difficult to actually make those mice, said Jerome Zack, a professor in the
David Geffen School of Medicine at the University of California, Los Angeles, who
recently founded a company based on technology that comes from humanized mice.
Scientists need to do individual surgeries on the mice to insert the human immune

system. And they need special facilities to house the animals.
Organoids

Another alternative the NIH put forth are “organoids,” which are little blobs of cells
that resemble human organs. In order to make them, scientists take stem cells, or
similar cells, and grow them in a dish so that they all develop into cells of the same

organ. That means that the cellular blob mimics some of the organ’s properties.

Organoids, however, are also imperfect for researchers who are using fetal tissue.
They aren’t miniature versions of the organ — a stomach organoid wouldn’t digest
food, for example. They don’t have the same network of veins and arteries to

deliver blood. And they don’t have the same physical structure as the real organs.

Related:


https://www.statnews.com/2017/01/26/chimera-humans-animals-ethics/
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Brain organoids get cancer, too, opening a new frontier in personalized
medicine

That all makesit hard to study a disease that affects the entire organ, Knoepfler said.
There might be ways around the differences, such as building in blood vessels, he

said, but “that’s still sort of in its infancy.”

Take microcephaly, he suggested. Using actual organsis pivotal to understanding

the condition.

“The actual fetal brain is going to have features that are just not going to be present
in an organoid,” Knoepfler said. “Like, in an organoid study, you might have
predominantly the front part of the brain, but microcephaly affects the whole

brain.”

About the Author

lke Swetlitz

Ike is a Washington correspondent, reporting at the intersection of life science and national

politics.

ike.swetlitz@statnews.com

@ikeswetlitz
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Impact of diet intervention on autoimmunity in mice
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Could a change in diet be beneficial to people with autoimmune diseases such as lupus?
Researchers haverevealed howa dietary intervention can help prevent the development

ofthis autoimmune disease in susceptible mice.

FULL STORY

Could a change in diet be beneficial to people with autoimmune diseases
such as lupus? A Yale-led team of researchers haverevealed how a dietary
intervention can help prevent the development of this autoimmune disease
in susceptible mice. The study was published in Cell Host & Microbe.

For the study, led by Yale immunobiologist Martin Kriegel, the research team used mouse models
oflupus. They firstidentified a single bacterium, Lactobacillus reuteri, in the gut of the mice that
triggered an immune response leading to the disease. Specifically, in lupus-prone mice, L. reuteri
stimulated immune cells known as dendritic cells, as well as immune system pathways that

exacerbated disease development.

To investigate the potential impact of diet on this process, first author Daniel Zegarra-Ruizfed the
mice "resistant starch" -- a diet that mimics a high-fiber dietin humans. Theresistant starchis not
absorbed in the smallintestine but fermentsin the large intestine, enriching good bacteria and
causing the secretion of short-chain fatty acids. This, in turn, suppresses both the growth and

movement of L. reuteri bacteria outside the gut that would otherwise lead to autoimmune disease.

While more researchis needed to discern how the findings translate to humans, the study details
an important link between diet, gut bacteria, and autoimmunity. "We dissected, molecularly, how
diets can work on the gut microbiome," said Kriegel. "We identified a pathway that is driving

autoimmune disease and mitigated by the diet."

The study also found an imbalance of gut microbes in a subsetoflupus patients that was similar to
what they observed in lupus-prone mice not given the starch diet. In this subset of lupus patients,

the high-fiber diet could potentially be beneficial to prevent or ameliorate the condition, in



addition to other diseases that activate the same immune pathway, Kriegel noted. "It may have

implications beyond lupus."

Story Source:

Materials provided by Yale University. Original written by Ziba Kashef. Note: Content may be
edited for style and length.
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