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Scientists have discovered what may be the earliest possible biological marker of type 1
diabetes, formerly known as juvenile type 1 diabetes. If their mouse study can be replicated
in humans, which they are now attempting to do, the timing of therapeutic intervention may
be drastically improved for patients who are on course to develop the disease.

FULL STORY

Type 1 diabetes, an autoimmune disease that typically emerges before the age
of 20, wipes out the body's ability to produce insulin -- a hormone that's
essential to life. Diagnosis often comes after symptoms arise, at which point
the disease has taken hold. But if there were a way to test at-risk patients for
very early signs of the disease, it may be possible to delay its onset.

In new research published in Science Immunology, scientists at Scripps Research have discovered
what may be the earliest possible biological marker of type 1 diabetes, formerly known as juvenile
diabetes. If their mouse study can be replicated in humans, which they are now attempting to do, the
timing of therapeutic intervention may be drastically improved for patients who are on course to
develop the disease.

"The translational aspect of this study is what's most exciting to me," says Luc Teyton, MD, PhD,
professor of immunology and microbiology at Scripps Research, who led the research. "By using
single-cell technologies to study the prediabetic phase of disease, we have been able to
mechanistically link specific anti-insulin T cells with the autoimmune response seen in type 1
diabetes. And that has given us the confirmation we needed to move into human studies."

Roughly 1.25 million American children and adults have type 1 diabetes, and the incidence rate is
increasing for reasons that aren't fully understood. For those with the disease, the immune system
attacks pancreatic beta cells that are solely responsible for producing insulin. Without insulin, their
body is unable to move sugars out of the bloodstream and into cells, where glucose is needed for
energy. Because of this, people with type 1 diabetes need to closely monitor their blood-glucose
levels and inject insulin daily to survive.

The scientific community has known for a long time -- ever since a landmark genetic study of type 1
diabetes more than 25 years ago -- that among people with type 1 diabetes, a distinct genetic
signature is always present among a certain class of immune-regulating molecules known as HLAs
(short for human leukocyte antigens). HLA proteins sit on the surface of cells, telling the immune
system whether to attack. While this signaling is normally helpful in destroying dangerous cells, it
can become life-threatening when the molecule is sending the wrong messages.

In the case of type 1 diabetes, the mutated HLA protein binds to fragments of insulin made by beta
cells, prompting destruction by the immune system.

While the connection between the HLA genetic mutation and type 1 diabetes is well-established, the
scientific community could never discern the mode by which the immune system's T cells are drawn
to this problematic molecule.

That's what Teyton's team set out to answer through experiments spanning five years. Their work
involved evaluating blood samples of non-obese diabetic mice during the very early phase of disease,
using cutting-edge structural and computational biology techniques to understand how the cells
bring about disease.

The single-cell analysis they conducted had never been done before for these types of cells,
unearthing new information, Teyton says. Working in concert with Scripps Research's Department
of Integrative Structural and Computational Biology, the team sequenced the DNA of individual T



cells for an extremely high-resolution view of cell function and genetic variation. In all, the study
produced more than 4 terabytes of data.

Among their key findings was a structural mechanism they dubbed the "P9 switch" that allows CD4+
T cells to recognize the mutated HLA protein and attack beta cells. They also discovered that the
dangerous anti-insulin T cells always reside in islets, which are small tissue structures in the
pancreas where beta cells are located. Previously, it was not known where the anti-insulin T cells
originated, and some suspected they may be produced in pancreatic lymph nodes.

Notably, the P9 switch drove an early burst of anti-insulin response in mice, then rapidly
disappeared. If this phenomenon carries over to humans, immune cells equipped with the P9 switch
would be detectable only in those who are in early stages of developing the disease. Thus, a blood
test that reveals the presence of these cells could provide the earliest-possible indication of disease
and enable intervention.

Armed with this research, Teyton has received approval to move forward with a study in humans.
His team will collect blood samples from up to 30 at-risk individuals per year and analyze the
samples for precursors to disease. Type 1 diabetes has a strong genetic link; those who have an
immediate relative with disease are up to 20 times more likely than the general population to get it
themselves, making this a well-defined group to monitor for biomarkers, Teyton says.

An early diagnosis during the five years of pre-clinical progression and the ability to monitor beta
cell destruction in real time will allow a series of new therapeutic interventions aimed at preventing
type 1 diabetes and insulin dependence, Teyton says.

Authors of the study, "Position B57 of [-A controls early anti-insulin responses in NOD mice, linking
an MHC susceptibility allele to type 1 diabetes onset," include Louis Gioia, Marie Holt, Anne
Costanzo, Siddhartha Sharma, Brian Abe, Lisa Kain, Maki Nakayama, Xiaoxiao Wan, Andrew Su,
Clayton Mathews, Yi-Guang Chen, Emil Unanue and Luc Teyton.

This work was supported by the National Institutes of Health Clinical and Translational Science
Award issued to the Scripps Translational Science Institute UL1TR002550, TL1TR002551 to S.S. and
L.G. and KL2TR001112 to B.A., and the National Institute of Health RO1DK058177 to E.U.,
R01DK099317 to M.N., RO1DK097605 and DK107541 to Y.C., and 1R01DK117138 to L.T. B.Awas a
resident of the Scripps Clinic & Green Hospital Internal Medicine Residency ABIM Research pathway
during the course of the study.

Story Source:

Materials provided by Scripps Research Institute. Note: Content may be edited for style and length.

Journal Reference:

Ouis Gioia, Marie Holt, Anne Costanzo, Siddhartha Sharma, Brian Abe, Lisa Kain, Maki Nakayama,
Xiaoxiao Wan, Andrew Su, Clayton Mathews, Yi-Guang Chen, Emil Unanue and Luc Teyton. Position
B57 of I-A controls early anti-insulin responses in NOD mice, linking an MHC susceptibility
allele to type 1 diabetes onset. Science Immunology, 2019 DOI: 10.1126/sciimmunol.aaw6329

Cite This Page:


https://www.scripps.edu/news-and-events/press-room/2019/20190830-teyton-TID.html
http://www.scripps.edu/
http://dx.doi.org/10.1126/sciimmunol.aaw6329

° MLA

° APA
° Chicago

Scripps Research Institute. "Discovery paves the way for earlier detection of type 1 disease."
ScienceDaily. ScienceDaily, 30 August 2019.
<www.sciencedaily.com/releases/2019/08/190830150802.htm>.


https://www.sciencedaily.com/releases/2019/08/190830150802.htm#citation_mla
https://www.sciencedaily.com/releases/2019/08/190830150802.htm#citation_apa
https://www.sciencedaily.com/releases/2019/08/190830150802.htm#citation_chicago

2. KIBIEDYODADRDBEEZDY—IL

AFXYRADARYTIL ALy AVRVEMIT DIV ZFIZE2T. XV ADEED
BREZRODBOELTRIVVTINERBREEZSEESINT-,

BEVHRE TREITIZY-ILIE. BEEDEBFRLEETDEEZESHEHENTES, 1=
. BREZICIE, B{DGE. 5B NVET,. ZEFMICBELHRKDELH DT
O RAVNAT T T7EZEOFAHFTIE. KYRMTHRENDEVZVT ARV E
hTuhd,

4 B Nature Nanotechnology 36 |HBE SN XIZEDE ARF—LIXIIRIZFH/
oY —FFEATEIN, ZOEUH—NTOTFT7—EELTHLONDESICK>THRIBS
N3BRIZE>TUSNS, COUEMNRELE. /20— BEEEBL. F&
DEREZEAHL. RREIZE>TRHIRTHIANTEHIENTES. ELVSEDTHD,
MEF—LIF. CONBOBEMEXRBEDIIVRIZIGAL. BEEFEDOVIRADRINE
BEYIORADRICERTHIWERIZHESIEEZHRL,

TOT7—EIE, BT TH BREAE. RIE. ORELESDERETHENGREZE
B9, B557077—ETUITES oY —DN—23 % HREHT5H2ET
BRRIGEHEBRETES. ELTWVS,

MEEE—_1—R/ MDY TR—JIZRED

<X > https://www.eurekalert.org/pub_releases/2019-09/icl-cut090219.php

NEWS RELEASE 3-SEP-2019

IMPERIAL COLLEGE LONDON

A simple and sensitive urine test developed by Imperial and MIT engineers has produced a colour

change in urine to signal growing tumours in mice.

Tools that detect cancer in its early stages can increase patient survival and quality of life. However,
cancer screening approaches often call for expensive equipment and trips to the clinic, which may
not be feasible in rural or developing areas with little medical infrastructure. The emerging field of

point-of-care diagnostics is therefore working on cheaper, faster, and easier-to-use tests.

An international pair of engineering labs have now developed a tool that changes the colour of
mouse urine when colon cancer is present. The findings from testing the fast, non-invasive cancer

test are published today in Nature Nanotechnology.
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The early stage technology, developed by teams led by Imperial's Professor Molly Stevens and MIT
professor and Howard Hughes Medical Institute investigator Sangeeta Bhatia, works by injecting

nanosensors into mice, which are cut up by enzymes released by the tumour, known as proteases.

When the nanosensors are broken up by proteases, they pass through the kidney, and can be seen

with the naked eye after a urine test that produces a blue colour change.

The researchers applied this technology to mice with colon cancer, and found that urine from

tumour-bearing mice becomes bright blue, relative to test samples taken from healthy mice.

Professor Stevens, of Imperial's Departments of Materials and Bioengineering, said: "By taking
advantage of a chemical reaction that produces a colour change, this test can be administered

without the need for expensive and hard-to-use lab instruments.

"The simple readout could potentially be captured by a smartphone picture and transmitted to

remote caregivers to connect patients to treatment.”
Sensing signals

When tumours grow and spread, they often produce biological signals known as biomarkers that
clinicians use to both detect and track disease. However, not all biomarkers play an active role in

tumour growth, and most are present in such small quantities that they can be challenging to find.

One family of tumour proteins known as matrix metalloproteinases (MMPs) have attracted attention
as potential biomarkers, since these enzymes help promote the growth and spread of tumours by

chewing up the tissue scaffolds that normally keep cells in place.

Many cancer types, including colon tumours, produce high levels of several MMP enzymes, including
one called MMP9.

In this study, the Imperial-MIT team developed nanosensors where ultra-small gold nanoclusters

(AuNCs) were connected to a protein carrier through linkages that are broken by MMP9s

To develop the colour-changing urine test, the researchers used two AuNC properties - their very
small (<2 nanometre) size, and their ability to cause a blue colour change when treated with a

chemical substrate and hydrogen peroxide.

The researchers designed the AuNC-protein complexes to disassemble after being cut by MMPs in
the tumour microenvironment or blood. When broken apart, the released AuNCs travel via the blood

and are small enough to be filtered through the kidneys into the urine.

In healthy mice without high MMP levels, the complexes remain intact, and are too large to pass into
the urine. If AuNCs have been concentrated in the urine, a chemical test will produce a blue colour

change that is visible with the naked eye.
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For this study, the researchers developed sensors that are cut apart by particular MMPs and tested
them in mice. The researchers demonstrated that their colour change test could accurately detect
which urine samples came from mice with colon tumours in a study of 28 mice injected with the

sensors, where 14 mice were healthy and 14 had tumours.

Within half an hour of the chemical treatment, only the urine from mice with colon tumours had a

strong blue colour. By contrast, urine from the healthy control mice exhibited no colour change.

The team also designed the AuNC surfaces to go 'unseen' by the immune system to prevent immune
reactions or toxic side effects, and to prevent abundant serum proteins from sticking to them, which

would make the nanosensors too large to be filtered by the kidneys.

During a four-week follow up after nanosensor administration, the mice showed no signs of side
effects, and there was no evidence that the protein-sensor complex or free AuNCs lingered in the

bodies of the mice.

Co-first author Dr Colleen Loynachan, of Imperial's Department of Materials, said: "The AuNCs are
similar to materials already used in the clinic for imaging tumours, but here we are taking advantage
of their unique properties to give us additional information about disease. However, there's still a lot

of optimisation and testing needed before the technology can move beyond the lab."
Accessible diagnostics

Next, the team will work to increase the specificity and sensitivity of the sensors by testing them in

additional animal models to investigate diagnostic accuracy and safety.

"Proteases play functional roles in a number of diseases such as cancer, infectious diseases,
inflammation, and thrombosis," said co-first author Ava Soleimany, of Harvard and MIT. "By
designing versions of our sensors that can be cut by different proteases, we could apply this colour-

based test to detect a diversity of conditions."

The researchers are now working on a formulation that is easier to administer, and identifying ways
to make the sensors responsive to multiple biomarkers in order to distinguish between cancers and

other diseases.
Hit#
SMC Labelling system: Peer-reviewed / Experimental / Animals

Disclaimer: AAAS and EurekAlert! are not responsible for the accuracy of news releases posted to

EurekAlert! by contributing institutions or for the use of any information through the EurekAlert system.
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The MouseLight team is mapping neurons in the mouse brain, revealing just how complex the
brain's wiring really is. Credit: MouseLight/Janelia Research Campus

Scientists are batting a thousand in a project to reconstruct the mouse brain's wiring
diagram.

Researchers at the Howard Hughes Medical Institute's Janelia Research Campus have
now carefully unraveled a tangle of more than 1,000 neurons, tracing each cell's
branching route across the brain to pinpoint where it goes and to which cells it
connects. If laid end-to-end, the neurons would stretch more than 80 meters, roughly
the length of two school buses, the team reports September 5, 2019, in the journal Cell.

When Jayaram Chandrashekar and his colleagues began their neural cartography effort
two years ago, neuroscientists had a general idea about which areas of the mammalian
brain talked to one other. But what the messaging infrastructure actually looked like
was largely a mystery. A fleshed-out picture of that circuitry could help scientists better
understand how the brain is wired and how messages travel through it. In October
2017, the neuron-tracing project team, called MouseLight, released data for the first 300
neurons. Now, they've vastly expanded the data set, adding over 700 more to the
collection.

By tracing the paths of individual neurons, MouseLight has created the most detailed map of the
mouse brain yet. This video layers on newly-traced neurons one at a time. Credit:
MouseLight/Janelia Research Campus

"It's by far the largest digital collection of such neurons," says Chandrashekar.
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Over time, the team has streamlined their neuron-tracing process. First, the team injects
a virus into mouse brains that makes a handful of neurons glow. Then, they use a light
microscope to capture high-resolution images of the illuminated neurons. A computer
program stitches together the 20,000 resulting images to make a three-dimensional
map of the brain. "It's like putting together 20,000 Lego blocks," Chandrashekar says.
Algorithms and software developed in collaboration with Janelia's Scientific Computing
group then help scientists follow the intertwined paths of individual neurons. Currently,
it takes about one day to trace a single neuron, but a few years ago, it took a week or
two.

The preliminary data are revealing new clues about how the mouse brain is wired. In
some regions, neurons cluster into discrete categories. In other regions, neurons can't
be easily delineated into specific types. What that means for the way messages travel
around the brain isn't yet clear, Chandrashekar says, but it's a target for future research.

By tracing the paths of individual neurons, MouseLight has created the most detailed map of the
mouse brain yet. This video layers on newly-traced neurons one at a time, and the counter
keeps track of the total length of mapped neurons. Credit: MouseLight/Janelia Research Campus

Still, much of the mouse brain, which contains about 70 million neurons, remains
uncharted wilderness. For even a fuzzy view of the whole brain's wiring scheme to
emerge—the equivalent of a tourist map that captures major landmarks—you'd need to
trace about 100,000 neurons, estimates Janelia Group Leader Karel Svoboda.

So far, MouseLight has focused on reconstructing neurons in a few areas of the brain
that Janelia scientists are studying: the motor cortex, the subiculum, the hypothalamus,
and the thalamus. For example, Svoboda has used MouseLight data to identify distinct
motor control pathways in mice.

The project is still growing, though. The MouseLight team has shared their ever-
expanding data set online, and Chandrashekar hopes that other scientists will join their
neuron-tracing efforts.

Explore further

300 neurons traced in extensive brain wiring map

More information: Johan Winnubst, Erhan Bas, Tiago A. Ferreira, Zhuhao Wu, Michael N.
Economo, Patrick Edson, Ben J. Arthur, Christopher Bruns, Konrad Rokicki, David Schauder,
Donald J. Olbris, Sean D. Murphy, David G. Ackerman, Cameron Arshadi, Perry Baldwin, Regina
Blake, Ahmad Elsayed, Mashtura Hasan, Daniel Ramirez, Bruno Dos Santos, Monet Weldon,
Amina Zafar, Joshua T. Dudmann, Charles R. Gerfen, Adam W. Hantman, Wyatt Korff, Scott M.
Sternson, Nelson Spruston, Karel Svoboda, Jayaram Chandrashekar, "Reconstruction of 1,000
projection neurons reveals new cell types and organization of long-range connectivity in the
mouse brain." Cell. Published online September 5, 2019. DOI: 10.1016/j.cell.2019.07.042
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Progression to disease in schizophrenia-model mice can be prevented by treatments
supporting PV network function during a sensitive time window late in adolescence. Credit:
Caroni group

J

Although predisposing processes occur earlier, schizophrenia emerges at young adulthood,
suggesting it might involve a pathological transition during late brain development in
predisposed individuals. Using a genetic mouse model of schizophrenia, researchers from
the Caroni group at the Friedrich Miescher Institute for Biomedical Research (FMI) showed
that, like in patients, characteristic network and cognitive deficits only emerge in adult
mice. They then demonstrated that these deficits could all be permanently prevented by
specific treatments during a late adolescence sensitive time window. Their study has been
published in Cell.

Schizophrenia—affecting about 1% of the worldwide population—is a mental disorder
characterized by disorganized thoughts, false beliefs, difficulty in social relationships,
cognitive deficits, abnormal motor behavior, as well as blunted emotions and motivation. A
notable feature of this severe, chronic condition is that its symptoms first emerge at the
transition between late adolescence and young adulthood. Schizophrenia treatments focus
on the symptoms and often consist of antipsychotic medications.

The causes of schizophrenia are complex. They include comparable contributions by
environmental factors—such as problems during birth, psychosocial factors, stress, and the
consumption of cannabis during adolescence—and genetic factors, which in most cases
involve mutations in large numbers of genes, each making a small contribution to the
condition.

In order to do research on the root causes of a condition with a complex genetic component,
researchers need to focus, if possible, on simpler 'genetic models'—people or animals with
well-defined mutations exhibiting a strongly elevated risk of developing the disease. In
schizophrenia, such models include people with the 22Q11DS syndrome, caused by
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deletions within a segment of chromosome 22, who have a 20 to 30-fold increased risk of
developing schizophrenia. This led researchers to develop mice carrying a corresponding
deletion in order to use them as a model of schizophrenia for lab research. (These mice are
called "LgDel mice" but for simplicity reasons we will call them "schizophrenia mice" here.)

Using the schizophrenia mouse model, researchers from the Caroni group set out to
investigate the deficits exhibited by the schizophrenia mice, and how these could be treated
and perhaps prevented. The researchers showed that what was already known in human
patients was also true in the schizophrenia mice: network and cognitive dysfunctions
emerged after late adolescence. Like patients, adult mice showed profound dysfunctions in
a particular type of neurons called PV neurons, which are important orchestrators of neural
networks. The dysfunctions led to network synchronization deficits, a hallmark of
schizophrenia. Notably, antipsychotic drugs temporarily suppressed network and cognitive
deficits in adult schizophrenia-mice.

Although PV neuron dysfunctions only spread through the brain in the adult, they were
already present in the hippocampus of adolescent schizophrenia mice. Since late
adolescence represents a time window when coordinated activity depending on
hippocampal and cortical PV neurons is important for late brain maturation, the Caroni
group hypothesized that adolescent hippocampal dysfunctions might interfere with proper
brain maturation in schizophrenia mice. The researchers investigated whether they could
prevent the onset of schizophrenia by suppressing the network dysfunctions during the
most critical time window, long enough to allow for transition to normal adult brain
function, in spite of a strongly predisposing genetic background.

The researchers succeeded in this. They showed that repeated treatments targeting the
hippocampal PV network with common antipsychotic drugs or with more specific genetic
activators of PV neurons, during 6-10 days, at the transition between late adolescence and
adulthood, produced a complete and long-lasting rescue of network dysfunctions, as well as
cognitive deficits in adult schizophrenia-mice.

"Our findings in a genetic mouse model support the hypothesis that a critical developmental
time window influences the emergence of schizophrenia at the transition between late
adolescence and adulthood—and that it is possible to prevent the progression of
schizophrenia by treatment during that time window," says Pico Caroni. "It might be
possible to build on our study to develop therapeutic strategies to prevent the outbreak of
schizophrenia in at risk individuals."

Explore further

The neurobiological mechanisms behind schizophrenia may depend on gender

More information: Arghya Mukherjee et al, Long-Lasting Rescue of Network and Cognitive
Dysfunction in a Genetic Schizophrenia Model, Cell (2019). DOI: 10.1016/j.cell.2019.07.023

Journal information: Cell

19


https://medicalxpress.com/tags/adult+mice/
https://medicalxpress.com/news/2019-09-neurobiological-mechanisms-schizophrenia-gender.html
http://dx.doi.org/10.1016/j.cell.2019.07.023
https://medicalxpress.com/journals/cell/

20



5. MFTEWMHAKIZCERASIERZHEA
EMHEHEERICEY, TORDBEFKEOHFENETI T EER

https://www.hiroshima-u.ac.jp/ilife/news/53440

Ut FE R ] M OB TE A GO Bl s 5l &R 2 L2 A THI® TH
B ~BATHEORARA O ARG M OB & > TETHEHORAMEIE

meEMAN B~
EHRABREDORA > b

o BATHEMFIAD G2 AL D K 7 1) 7 K% i O FRa B ANE & 2 {14 & % fE ]

o Phase-field QI TFIL e EEOHHBIAEG 7 7' 0 —F12 & o T ML DB 23 1% 1H
SAOREE 15 RC - § R B 1)

o ABODYIAIMEE . AHMIAZ N DNA O 7 [l 3G il AR O A B o Ay

BME

JST BESHBIEMRHEZRICEV T LERZAERREEGHEARBOFTENERIREES
S E. WATHEOHELEOREHEECONREOI/OTFU O EREER B ICHEZDEE R
NEEICEAHLHILEMEBALEL .

RITHEDOHIETHAII IV ADIRKMABENFEOI/OTTF U DO EMEERKIXBRITHEDHELEDIRAK
HEANEDIOTFUDERIBENSBEE(JETIVY)SNEIENFMONTWELE, F04H
HAEKELHELTELOTUWEL . ZORE. HILWBEEET VI 770—FFEZEZRVTHERT
REL. EARNNORBRTEORFEIHAT S LICHILEL .

AR TE, FBICEMGERAITEDNTNSEZEZAONTELIOYFUBED)ET VI RE
A RO BARGYEMNBRERELEADSMBEOBHMERICHET SMEBDI T LLGBHIERMN
BMELTWAIEZRHLFEL,

AARE. BEBRRZO/NREXEAEBREHERETITVEL .
AT EE. F5ETPLOS Computational Biology ID# >S4 iR CARShELT =,
AERIX UTOBEX-HAREE-ARFEICL>THELONFEL,

o MRS HIBIENT FUHERESESE ARATTT (& & 280

o WHFTARIN: [HESHIERE O MR [F U 72 80 & i B O i f) |
(WHTEasHE: BUN SR BUAORS: KB Bt iRt #d)

o WRFTEREA: TEIREILAERIC & 2 AP RE DR E BEAE O i ] & OF In vitro B D1
ik |

o WHFLHE: & EM LEKRZFE KZEFEZ TR AR
o WAREMIGHT: JLEKY
o WFFLHAM]: PRk 28 4F 10 H~4F12 43 H

21


https://www.hiroshima-u.ac.jp/ilife/news/53440

EEEHIRRETIE, ZR(FA ) DEER DN EEF HEHWIEERS F DR/ 82— 1B % il ]
YHIEEHLHNICL, MO YIE - RAFHMEE KLY MREELNGIE TS ORIREZIRTI S5
ZEELET . BEGEFHAIVFERD FOBEZEINONENMM TODIRE (MR E TR ED
EERICERL VKRR B FEREEEL T ICHEHAEEZ R R RIS DL LA ZEH
FHIFENSIRZEL. Invitro EERTHRIIL TLEET,

ey

(%1) BRI (D ATZWEWNED) [F, RN —IETH L. IREROMIZ LICFEL., SDESBBITHL
FRABORBICEOY., BRICIKEFLAEESLEN,

Phase-filed ;EDHIBET ILZF ANV -MREZOFNERICLIBBEEDHBHRHBEND I 2L— 3y

A 3R

o 1B#JMERE: PLOS Computational Biology
e & C# H: Role of dynamic nuclear deformation on genomic architecture reorganization
o EFRRIMK 120, NI SCE 23, AR 3, FARIR 4 /MRS S, LA L 5, VR S 1 251
tA-EREOEE *HKAREEE
1 2B RS B
2.JST & & MK
3. 4l B KK B R R A TR
4. ) SR IR U SR R A TT
5. AR R BB AT U B0 o 1A i B2 I
e DOI: 10.1371/journal.pcbi. 1007289

iEF KGRl (455.37KB)

m3$EE R — (PLOS Computational Biology [C#E#LET)
LEXREMBRERE (F B ERIR)

LEEXRFMRERE CEE 18 586N

[BRIVEDEL]

<WEICEITEHIE>

[LEXRFRER MEEGRFZARH HBEEREFTOISLA
EHBIR ZFER (A 1))

E-mail : seirin * hiroshima-u.acjp (GE: * [EFH@ICTEZTHZ TZELY)

LEREFERER EEGHERRER AREFTOIS A
A=

22


https://www.hiroshima-u.ac.jp/system/files/124779/%E3%80%90%E3%83%97%E3%83%AC%E3%82%B9%E3%83%AA%E3%83%AA%E3%83%BC%E3%82%B9%E3%80%91%E7%B4%B0%E8%83%9E%E6%A0%B8%E3%81%AE%E5%8B%95%E7%9A%84%E5%A4%89%E5%BD%A2%E3%81%8C%E6%A0%B8%E6%A7%8B%E9%80%A0%E3%81%AE%E5%86%8D%E7%B7%A8%E6%88%90%E3%82%92%E2%80%A6.pdf
https://doi.org/10.1371/journal.pcbi.1007289
http://seeds.office.hiroshima-u.ac.jp/profile/ja.21108371df295089520e17560c007669.html
http://seeds.office.hiroshima-u.ac.jp/profile/ja.fc5d43492f66e769520e17560c007669.html

TEL:082-424-4008
E-mail : ochiai * hiroshima-u.acjp (G¥: * [(IFH@IZEZTHZ TS

<JST DEXICETHIE>

P IR B BRRR TR ZTHEEE SR ICT VL —T

fEEET

TEL:03-3512-3525

E-mail : presto * jst.go.jp (X : * [EFA@ICEZTMZ TZELY)

58 B :20194F 09 A 14 B

MEEE—_1—R/MDrYyTR—JIZRES

<TEX >https://www. sciencedaily. com/releases/2019/09/190911142841. htm

Biological experiments confirm mathematical modeling of retina
development in mice

Date:
September 11, 2019

Source:
Hiroshima University

Summary:
By combining mathematics with science, an interdisciplinary team found how changes in the
shape of DNA structure affect the nuclei of nocturnal animals. Their findings could help
explain how nocturnal animals, such as mice, see at night.

FULL STORY

Nocturnal and diurnal mammals see the same -- but only for a brief time.
When mice are born, the chromatin in the cells of their eyes has a diurnal
structure. Day by day, the layout of this chromatin slowly inverts, allowing the
mice to see at night. How this change happens was a mystery.

Sungrim Seirin-Lee, Associate Professor, and Hiroshi Ochiai, Lecturer, in the Graduate School of
Integrated Sciences for Life at HU, suspected that the chromatin was making the shape of the nuclei
change shape. "When we started this research, our hypothesis was based 100 percent on
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mathematics," Seirin-Lee said. "Because of our mathematical modeling, we found that nuclear
deformation might be a key point in DNA's structure change."

If we could see inside of the nucleus, we would see that chromatin comes in different types and
territories. Around the center of the nucleus is euchromatin, or DNA that is largely active.
Heterochromatin, on another hand, is a kind of DNA that lies around the envelope or ceiling of the
nucleus. Unlike euchromatin, the gene activation of heterochromatin is low.

Between nocturnal and diurnal animals, though, the differences in nuclear architecture get bigger --
especially around the retina. The DNA is in the center of the nucleus in nocturnal mammals. Usually,
heterochromatin stays put in the nuclear envelope. In the case of nocturnal animals, though, Seirin-
Lee and Ochiai found it can be moved by the nucleus changing shape.

To describe the movement of chromatin, Seirin-Lee and her colleagues used a type of mathematical
modeling called phase-field modeling. A method commonly used in physics; phase-field modeling
can be used to do things like telling apart ice from water. However, according to Seirin-Lee, "it is not
common in the biological sciences. In chromatin dynamics, it is the first trial in the world!" Using this
function, the group could see the movement of chromatin and nucleus by determining and defining
the inside and outside of the nucleus, as well as euchromatin versus heterochromatin.

When the group observed heterochromatin in the mouse's eyes, they found that conditional
architecture triggered dynamic deformation, which resulted in an inverted nuclear architecture. In
the inverted architecture case, two proteins are removed, which allows heterochromatin to move.

Then, with the assistance Ochiai, they put their model to the test on neural stem cells, which mimic
retinal cells. After treating the cells with proteins that keep heterochromatin at the nuclear
periphery, deformation stopped. Chromatin clustering increased, and nuclear architecture could not
finish inverting. This finding was consistent with Lee's mathematical modeling.

Ultimately, Seirin-Lee and her colleagues want to see if their findings are universal to mammal cells.
"At this stage, we think it is just mouse eyes," Seirin-Lee said, "but we don't know! Maybe humans
could have such structures by dynamic nuclear deformation." Next, Seirin-Lee is looking to tackle the
intermediate structure, or a sort of hybrid between conventional and inverted architecture of the
nucleus.

Story Source:

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

Journal Reference:

Sungrim Seirin-Lee, Fumitaka Osakada, Junichi Takeda, Satoshi Tashiro, Ryo Kobayashi, Takashi
Yamamoto, Hiroshi Ochiai. Role of dynamic nuclear deformation on genomic architecture
reorganization. PLOS Computational Biology, 2019; 15 (9): e1007289 DOI:
10.1371/journal.pcbi.1007289
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Hiroshima University. "Math shows why animals can see at night: Biological experiments confirm
mathematical modeling of retina development in mice." ScienceDaily. ScienceDaily, 11 September
2019. <www.sciencedaily.com/releases/2019/09/190911142841.htm>.
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Healthy cells in our body release nano-sized bubbles that transfer genetic material such as
DNA and RNA to other cells. It's your DNA that stores the important information necessary
for RNA to produce proteins and make sure they act accordingly. These bubbly extracellular
vesicles could become mini treatment transporters, carrying a combination of therapeutic



drugs and genes that target cancer cells and kill them, according to new research from
Michigan State University and Stanford University.

FULL STORY

Healthy cells in our body release nano-sized bubbles that transfer genetic
material such as DNA and RNA to other cells. It's your DNA that stores the
important information necessary for RNA to produce proteins and make sure
they act accordingly.

These bubbly extracellular vesicles could become mini treatment transporters, carrying a
combination of therapeutic drugs and genes that target cancer cells and kill them, according to new
research from Michigan State University and Stanford University.

The study, which focused on breast cancer cells in mice, is published in Molecular Cancer
Therapeutics.

"What we've done is improve a therapeutic approach to delivering enzyme-producing genes that can
convert certain drugs into toxic agents and target tumors," said Masamitsu Kanada, lead author and
an assistant professor of pharmacology and toxicology in MSU's Institute for Quantitative Health
Science and Engineering.

These drugs, or prodrugs, start out as inactive compounds. But once they metabolize in the body,
they're immediately activated and can get to work on fighting everything from cancer to headaches.
Aspirin is an example of a common prodrug.

In this case, researchers used extracellular vesicles, or EVs, to deliver the enzyme-producing genes
that could activate a prodrug combination therapy of ganciclovir and CB1954 in breast cancer cells.
Minicircle DNA and regular plasmid -- two different gene vectors that act as additional delivery
mechanisms for DNA -- were loaded into the vesicles to see which was better at helping transport
treatment. This is known as a gene-directed enzyme, prodrug therapy.

They found that the minicircle DNA was 14 times more effective at delivery and even more
successful at killing cancerous tumors.

"Interestingly, the plasmid delivery method didn't show any tumor cell killing," Kanada said. "Yet the
minicircle DNA-based therapy killed more than half of the breast cancer cells in the mice."

According to Kanada, this new approach could effectively become a better cancer treatment option
than chemotherapy down the road.

"Conventional chemotherapy isn't able to differentiate between tumors and normal tissue, so it
attacks it all," Kanada said. "This non-specificity can cause severe side effects and insufficient drug
concentration in tumors."

With EVs, treatment can be targeted and because of their compatibility with the human body, this
type of delivery could minimize the risk of unwanted immune responses that can come with other
gene therapies.

"If EVs prove to be effective in humans, it would be an ideal platform for gene delivery and it could
be used in humans sooner than we expect,” Kanada said.

A phase-one clinical trial, separate from Kanada's work, is set to start soon in the U.S. and will use
EVs and a type of therapeutic RNA molecule for the treatment of metastatic pancreatic cancer.
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While that trial moves forward, Kanada and his team will continue to further engineer and test EVs,
improving their effectiveness and safety so using them as a cancer-fighting gene therapy in humans
becomes reality.
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Summary:
Humans choose food based on the way it looks, smells, and tastes. But the microbes in our
guts use a different classification system -- one that is based on the molecular components
that make up different fibers. Investigators found particular components of dietary fiber that
encourage growth and metabolic action of beneficial microbes in the mouse gut.

FULL STORY

Humans choose food based on the way it looks, smells, and tastes. But the
microbes in our guts use a different classification system -- one that is based
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on the molecular components that make up different fibers. In a study
published September 19 in the journal Cell, investigators found particular
components of dietary fiber that encourage growth and metabolic action of
beneficial microbes in the mouse gut.

The research aims to develop ways to identify compounds that can enhance the representation of
health-promoting members of the gut microbial community. The goal is to identify sustainable,
affordable dietary fiber sources for incorporation into next-generation, more nutritious food
products.

"Fiber is understood to be beneficial. But fiber is actually a very complicated mixture of many
different components," says senior author Jeffrey Gordon, a microbiologist at the Washington
University School of Medicine in St. Louis. "Moreover, fibers from different plant sources that are
processed in different ways during food manufacturing have different constituents. Unfortunately,
we lack detailed knowledge of these differences and their biological significance. We do know that
modern Western diets have low levels of fiber; this lack of fiber has been linked to loss of important
members of the gut community and deleterious health effects."

The researchers started by testing 34 food-grade fiber preparations, many purified from byproducts
of food manufacturing such as peels from fruits and vegetables that are thrown out during
production of processed foods and drinks. They used mice initially raised under sterile conditions
and then colonized with human gut microbes. The animals were fed a high-fat, low-fiber diet
representative of diets typically consumed in the United States, with or without different types of
supplemental fibers. The goal was to identify those fibers that were best at boosting the levels of key
fiber-degrading bacterial species and promoting the expression of beneficial metabolic enzymes in
the microbiome.

Since the mice had been colonized with a defined collection of human gut bacteria with sequenced
genomes, the researchers knew all the genes that were present in their model human gut microbial
community. This allowed them to perform a comprehensive, high-resolution proteomics study of all
bacterial proteins whose expression changed in response to the different fiber types they tested.
Combining these results with genetic screens, they were able to identify particular fiber sources,
their bioactive molecular components, and the bacterial genes that increased for different
Bacteroides species when they encountered different fibers. They focused on Bacteroides because
members of this group of bacterial species contain genes responsible for metabolizing dietary fiber
that are not present in the human genome.

For the second phase of the study, the investigators wanted to determine how different members of
the microbial community interact with each other as they dine on dietary fiber. First author Michael
Patnode, a postdoctoral fellow in Gordon's lab, developed fluorescently labeled artificial food
particles with different types of bound carbohydrates from different fibers. Collections of these
nutrient-containing particles were fed to mice colonized with defined microbial communities
containing different combinations of Bacteroides species.

"We were excited to see how these 'biosensors' could be used to assess the processing of particular
fiber components by particular bacterial species," Patnode says. By feeding these particles to mice
that either carried or did not carry a dominant fiber-consuming species, the authors found that
subordinate species were waiting in line to step up and consume the fiber.

"We had suspected there might be competition going on among the different strains and that some
would be stronger competitors than others," Patnode says. Proteomics analyses and genetic screens
confirmed that there was a hierarchy of fiber consumption among the species present in this model
bacterial community.

Gordon explains that "it's important to understand how the presence of a particular organism affects
the dining behavior of other organisms -- in this case, with regard to different fibers. If we are going
to develop microbiota-directed foods aimed at providing benefits to human health, it's important to
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find ways to determine which food staples will be the best source of nutrients and how the
microbiota will respond.”
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By ELIZABETH COONEY @cooney liz

SEPTEMBER 20, 2019

I f you wonder why we forget our dreams, new research in mice might answer that

question and others related to memory. U.S. and Japanese scientists discovered that
when certain neurons fire during REM sleep — when most dreams occur — they
control whether the brain remembers new information.

Thomas Kilduff, director of the Center for Neuroscience at SRI International and a
co-author of the paper, talked with STAT about the study and its implications. This
interview has been condensed and edited.

ADVERTISEMENT

What prompted you to study forgetting while dreaming?

Well, we didn’t start out to study dreaming, although that ends up being an
implication of our results. There were four threads that motivated this study. There is
a lot of societal concern about neurodegenerative diseases such as Alzheimer’s
disease, there is a lot of research interest in the neural bases of learning and memory,
there is research controversy about the role of sleep in learning and memory,
specifically whether REM sleep, slow wave sleep, or both types of sleep are important
for memory consolidation. And there is a lot of recent research in animal models of
Alzheimer’s disease suggesting sleep disruption may accelerate the accumulation of
beta-amyloid in the brain and, conversely, if you enhance sleep, that may slow this
process.

Related:

SCIENTISTS ROUTINELY CURE BRAIN DISORDERS IN MICE
BUT NOT US. A NEW STUDY HELPS EXPLAIN WHY
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In collaboration with my Japanese colleagues Akihiro Yamanaka and Akira Terao at
Hokkaido University, we published a paper in 2014 that described a transgenic mouse
in which we could eliminate the melanin-concentrating hormone neurons in the
hypothalamus. These mice showed a partial insomnia. Because of the links between
sleep and memory, we wanted to evaluate whether learning and memory were affected
in these mice.

What did you find?

The very surprising result was that mice without MCH neurons performed better on
learning and memory tasks than mice with intact brains. And intact mice performed
more poorly on the memory tasks when MCH neurons were activated — as they are
during REM sleep — and better on the memory tasks when these cells are turned off
during REM. These results suggest that activation of the MCH neurons during REM
sleep may interfere with memory consolidation — that is, MCH neurons may
facilitate forgetting.

So melanin helps forgetting? And it promotes REM? Also, appetite?

Actually, we studied hypothalamic melanin-concentrating hormone neurons, not
melanin. Which is in skin — that is another story.

How do you test memory in a lab mouse?

There are standard behavioral tests of learning and memory you can use. One is novel
object recognition, one is contextual fear, and another is navigating a maze. You can
look at whether the animal learns better or retains information better than control
animals.

Why would mice — or people — need a mechanism to forget?

The brain has an information storage problem: We can’t — and need not —
remember everything.

Scientists have made good progress in identifying the neural bases of learning and
memory and have found that a brain region called the hippocampus plays a
particularly important role. Less effort has been spent studying forgetting than
learning, but forgetting is important to eliminate useless information. It’s also an
active process. Some memories are consolidated during sleep but other information
must be forgotten to prevent information overload.

Most dreams have informational content that is not useful for waking activity and are
probably best forgotten. We and others have shown that most MCH neurons are
active only during REM sleep, which is when most dreams are reported in humans.
Since we have shown that activation of MCH neurons interferes with memory
consolidation, activation of this neural circuit during REM sleep may indeed make it
more difficult to remember our dreams.
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What’s new in what you found?

The mice in which the MCH neurons had degenerated actually performed better on
learning and memory tasks than intact mice. Our results are consistent with previous
studies that supported a role for REM sleep in forgetting, but now we identify the
particular neural circuit that is responsible.

Trending Now:

WHAT TO KNOW ABOUT EEE, A MOSQUITO-BORNE VIRUS ON
THE RISE

What’s next?

Understanding the neural basis of learning and memory is a huge area of neuroscience
research because of its implications for our everyday lives, as well as conditions with
cognitive dysfunction such as Alzheimer’s disease. Prior to this work, no one
suspected that MCH neurons had anything to do with forgetting.

What about making the leap to humans?

Selective activation of the MCH neuron-hippocampus neural circuit could result in
elimination of unpleasant memories as occur in PTSD.

What are limitations of your work to keep in mind?

The study was conducted in laboratory rodents, not humans, so we can’t ask them
about their dreams. Mice are nocturnal (active at night) with sleep and wake
throughout the day and night, whereas most humans have a single “consolidated”
sleep period that usually occurs at night.
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A BRAIN PATHWAY FOR ACTIVE FORGETTING

Sleep affects memories via several mechanisms. Izawa et al. identified a possible new pathway in
the brain: REM sleep-active hypothalamic melanin-concentrating hormone (MCH)—producing
neurons, which, among others, project to the hippocampus. Surprisingly, genetic ablation of MCH
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neurons increased memory performance in mice. Conversely, pharmacogenetic activation of MCH
neurons impaired memory. In vitro physiological experiments showed that activation of MCH fibers
in hippocampal slices suppressed spiking activity of pyramidal cells. These findings indicate that the
MCH pathway may become a target for memory modulation.

Science, this issue p. 1308

ABSTRACT

The neural mechanisms underlying memory regulation during sleep are not yet fully understood.
We found that melanin concentrating hormone—producing neurons (MCH neurons) in the
hypothalamus actively contribute to forgetting in rapid eye movement (REM) sleep. Hypothalamic
MCH neurons densely innervated the dorsal hippocampus. Activation or inhibition of MCH neurons
impaired or improved hippocampus-dependent memory, respectively. Activation of MCH nerve
terminals in vitro reduced firing of hippocampal pyramidal neurons by increasing inhibitory inputs.
Wake- and REM sleep—active MCH neurons were distinct populations that were randomly
distributed in the hypothalamus. REM sleep state—dependent inhibition of MCH neurons impaired
hippocampus-dependent memory without affecting sleep architecture or quality. REM sleep—active
MCH neurons in the hypothalamus are thus involved in active forgetting in the hippocampus.

http://www.sciencemag.org/about/science-licenses-journal-article-reuse

This is an article distributed under the terms of the Science Journals Default License.

View Full Text
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NEWS RELEASE 23-SEP-2019

UCLA researchers use stem cells to engineer cells that attack human tumors in

mice

UNIVERSITY OF CALIFORNIA - LOS ANGELES HEALTH SCIENCES
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They've been called the "special forces" of the immune system: invariant natural killer T cells.
Although there are relatively few of them in the body, they are more powerful than many other

immune cells.

In experiments with mice, UCLA researchers have shown they can harness the power of iNKT cells to
attack tumor cells and treat cancer. The new method, described in the journal Cell Stem Cell,
suppressed the growth of multiple types of human tumors that had been transplanted into the

animals.

"What's really exciting is that we can give this treatment just once and it increases the number of
iNKT cells to levels that can fight cancer for the lifetime of the animal,” said Lili Yang, a member of
the Eli and Edythe Broad Center of Regenerative Medicine and Stem Cell Research at UCLA and the

study's senior author.

Scientists have hypothesized that iNKT cells could be a useful weapon against cancer because it has
been shown that they are capable of targeting many types of cancer at once -- a difference from most
immune cells, which recognize and attack only one particular type of cancer cell at a time. But most
people have very low quantities of iNKT cells; less than 0.1% of blood cells are iNKT cells in most

cases.
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Still, Yang and her colleagues knew that previous clinical studies have shown that cancer patients

with naturally higher levels of iNKT cells generally live longer than those with lower levels of cells.

"They are very powerful cells but they're naturally present in such small numbers in the human
blood that they usually can't make a therapeutic difference," said Yang, who also is a UCLA assistant
professor of microbiology, immunology and molecular genetics and a member of the UCLA Jonsson

Comprehensive Cancer Center. ==

The researchers’ goal was to create a therapy that would permanently boost the body's ability to
naturally produce more iNKT cells. They started with hematopoietic stem cells -- cells found in the
bone marrow that can duplicate themselves and can become all types of blood and immune cells,
including iNKT cells. The researchers genetically engineered the stem cells so that they were

programmed to develop into iNKT cells.

They tested the resulting cells, called hematopoietic stem cell-engineered invariant natural killer T
cells, or HSC-iNKT cells, on mice with both human bone marrow and human cancers -- either
multiple myeloma (a blood cancer) or melanoma (a solid tumor cancer) -- and studied what
happened to the mice's immune systems, the cancers and the HSC-iNKT cells after they had

integrated into the bone marrow.

They found that the stem cells differentiated normally into iNKT cells and continued to produce

iNKT cells for the rest of the animals' lives, which was generally about a year.

"One advantage of this approach is that it's a one-time cell therapy that can provide patients with a

lifelong supply of iNKT cells," Yang said.

While mice without the engineered stem cell transplants had nearly undetectable levels of iINKT
cells, in those that received engineered stem cell transplants, iNKT cells made up as much as 60% of
the immune systems' total T cell count. Plus, researchers found they could control those numbers by

how they engineered the original hematopoietic stem cells.

Finally, the team found that in both multiple myeloma and melanoma, HSC-iNKT cells effectively

suppressed tumor growth.

The study's co-first authors are Yanni Zhu, a UCLA project scientist, and Drake Smith, a UCLA

doctoral student.

More work is needed to determine how HSC-iNKT cells might be useful for treating cancer in
humans and whether increasing the number of HSC-iNKT cells could cause long-term side effects.
But Yang said hematopoetic stem cells collected either from a person with cancer or a compatible
donor could be used to engineer HSC-iNKT cells in the lab. The procedure for transplanting stem

cells into patients' bone marrow is already well-established as a treatment for many blood cancers.
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There's no question that as body weight increases, so too does blood pressure. Now, in a
study of mice, researchers have revealed exactly which molecules are likely responsible for
the link between obesity and blood pressure. Blocking one of these molecules -- a signaling
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channel that's found in a tiny organ on the side of your neck -- effectively lowers blood
pressure in obese mice.

FULL STORY

There's no question that as body weight increases, so too does blood pressure.
Now, in a study of mice, Johns Hopkins researchers have revealed exactly
which molecules are likely responsible for the link between obesity and blood
pressure. Blocking one of these molecules -- a signaling channel that's found in
a tiny organ on the side of your neck -- effectively lowers blood pressure in
obese mice, the researchers reported recently in the journal Circulation
Research.

"Obesity leads to a lot of bad cardiovascular outcomes, and a significant portion of those are related
to poorly controlled blood pressure,” says Vsevolod Polotsky, M.D., Ph.D., professor of medicine at
the Johns Hopkins University School of Medicine and a senior author of the new paper. "We've
identified what may be a new way to lower blood pressure in obese patients and improve these
outcomes."

Nearly a third of American adults have high blood pressure, and only about half of those people have
their blood pressure under control through medications and lifestyle changes. Hypertension can be
especially difficult to treat in obese patients, Polotsky says.

The new work revolves around leptin, a molecule that controls appetite and metabolism in response
to food. Obese people often become resistant to leptin, so rising levels of the molecule after a meal no
longer boost metabolism or cause a feeling of fullness. In response to this resistance, leptin levels
continue to rise with obesity. Leptin has also been shown to increase blood pressure and,
surprisingly, obesity doesn't change that link -- even when people are resistant to leptin's effects on
metabolism and appetite, their blood pressure rises in response to the molecule. Until now,
researchers weren't sure why.

"It didn't make a lot of sense why obese people were only resistant to some of the effects of leptin,"
says Polotsky. "It suggested to us that maybe leptin was having a peripheral effect outside the brain."

Previous studies had revealed that there were high levels of leptin receptors in the carotid bodies --
tiny clusters of cells along the carotid arteries on either side of the throat that respond to changing
levels of oxygen and carbon dioxide in the blood. Polotsky wondered whether this could be where
leptin affects blood pressure, completely separate from its effects on appetite and metabolism in the
brain.

Blood pressure is measured in millimeters of mercury (mm Hg) and has two readings -- systolic and
diastolic. According to the American Heart Association, the risk of dying from a heart attack or stroke
doubles with every 20 mm Hg systolic or 10 mm Hg diastolic increase among older adults.

In the new paper, Polotsky's group first confirmed that giving high doses of leptin to lean mice
triggered a rise in blood pressure of 10.5 to 12.2 mm Hg, while having no effect on heart rate or food
intake. Then, they repeated the experiment in mice without functioning carotid bodies. This time, the
animals' blood pressure didn't change in response to leptin. Next, the team studied obese mice that
had no leptin receptors -- despite their weight, they had normal blood pressure. But when the
researchers injected the genes for leptin receptors directly into the carotid bodies of these mice, the
animals' blood pressure readings rose by 9.4 to 12.5 mm Hg.

43



"This is a completely new mechanism of hypertension in obesity," says Polotsky.

After establishing that the carotid body is required for leptin to cause hypertension, the researchers
wanted to know what other signaling molecules in the carotid body might be involved. By sifting
through previously collected data on what molecules are in the carotid body, they honed in on the
transient receptor potential (TRPM?7) calcium channel. Polotsky and his team treated mice with the
multiple sclerosis drug FTY720 (fingolimod), which blocks channels typically involved in the
immune system, including TRPM7 (the drug's mechanism to treat multiple sclerosis is due to
blocking a receptor called S1PR1). In this current study, the drug effectively stopped extra doses of
leptin from increasing blood pressure in lean mice, both when given systemically and when applied
as a topical gel on the skin directly above the carotid bodies.

"We are now working with biochemists to develop a long-acting drug that acts specifically on TRPM7
in the carotid body," says Polotsky. More research is needed to determine whether such a drug could
effectively treat hypertension in obese people.

The work and researchers were funded by the National Institutes of Health (R01 HL133100, RO1
HL128970, R0O1 HL138983), the National Institute of Environmental Health Sciences (P50
ES018176), the U.S. Environmental Protection Agency (83615201, 83451001), the American Heart
Association (19CDA34700025) and Consejeria de Salud de Andalucia (EF-0128-2016).
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