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'GM mosquitoes may

help fight dengue virus

WASHINGTON, PTI:Sclentists
have for the first time ge-
natically engineered Aedes
aegyptl mosquitoes to de-
velop increased resistance
agalnst dengue virus, an ad-
vance that may help combat
the deadly Infection.

When n mosquito bites
someone infected with dengue
virus (IDENV), the virus needs
to complete its lifecyele in the
mosguite’s gut, eventually in-
fecting its salivary glands, be-
fore it can infect another per-
g0,

Previous studies have shown
| that mosquitoes rely on a mo-

lecular pathway dubbed
JAKISTAT to try to fight DENVY
infection and stop this cycle.

Proteins known as Dome
and Hop are involved in turn-
ing on the JAK/STAT when the
mosquito is infected with
DENY,

Researchers rom Johns
Hopkina University in the US
genctically engineered Acdes
NeEVPH MOSGUILOEs O e on
expression of either Dome or
o ini the fathedy tesue carli-
er in infection = immedintely
after ingesting blood - and
make more of the proteins,

Mosquitoes with enginecred
versions of Doime or Hop thit
were then infected with DENY

\{mi TR.18% (Dome) and
L%

83.63% (Hop) lewer copies of
the virus in their guts, as well
ns gignificantly less virus in
their salivary glands.

Mosguitoes with the altered
genes had normal lifespans,
but produced fewer eggs than
normal mosguitoes,

Unique to DENV
When the researchers repent-
ed the experiments with Zika
virus and chikungunya virus,
no impact wis seen on infec-
tion, suggesting that the impor-
tanee of the JAK/STAT path-
wny in the fathody tigssue is
unigue to DENY,

“It may be possible 1o
achieve improved or total re-
sistance to dengue and other

viruses by expressing additon:
al ransgenes in multiple tis-
sues that block the virus
through different mecha-
nismes,” said the resenrchers,

“Recently developed power-
ful mosquito gene-drive sys-
tems, that are under develop-
ment, are likely to make it
possible to spread pathogen re-
sistance in mosguito popula-
tons in asell-propagating fash-
ion, even at o certain fitness
cout,” they sald,

After decades of resenrch
and countless control antempis,
dengue fever - o mosquito-
borne virnl disease - continues
to infect an estimated 390 mil-

lion people around the world |

each year,
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" Multiregional N
'brain-on-a-chip to
study disorders

HARVARD researchers have developed a multiregional
brain-on-a-chip that models the connectivity between three
distinct regions of the brain and allows studying how dis-
eases like schizophrenia impact different brain areas
simultaneously.

The chip could be useful for studying any number of
neurological and psychiatric diseases, including drug ad-
diction, post traumatic stress disorder, and traumatic brain

ences (SEAS),

Q

It's no surprise
that neurons in

injury, researchers said.

The in vitro model was used to extensively characterise
the differences between neurons from different regions of
the brain and to mimie the system’s connectivity.

“The brain is so much more than individual neurons,”
said Ben Maoz, postdoctoral fellow at Harvard University's
John A Paulson School of Engineering and Applied Sci-

“It ‘s about the different types of
cells and the connectivity between
different regions of the brain. When
modelling the brain, you need to be
able to recapitulate that connectivity
because there are many different dis-

distinct reglons of eases that attack those connections,”
the brain are Maoz said. Researchers modelled
different butitis three regions of the brain most af-
surprising just fected by schizophrenia - the amygda-
how different la, hippocampus and pmf‘mntal
they are cortex.
Stephanie Dauth, They began by characterising the
former postdpctoral cell composition, protein expression,
feliow in Discass metabolism, and electrical activity of’
Biophysics neurons from each region in vitro:

“It’s no surprise that neurons in dis-
tinet regions of the brain are cliffgra

ent but it is surprising just how different they are,” said
Stephanie Dauth, former postdoctoral fellow in the Dmease
Biophysics Group at SEAS.
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“We found that the cell-type ratio, the metabolism, the
protein expression and the electrical activity all differ be-
tween regions in vitro. This shows that it does make a dif*
ference which brain region’s neurons you are working
with,” Dauth said.

The team also looked at how these neurons change when
they are communicating with one another. They cultured
cells from each region independently and then let the cells
establish'connections via guided pathways embedded in
the chip. The researchers then measured cell composition
and electrical activity again and found that the cells dra-
matically changed when they were in contact with neurons
from different regions. To demonstrate the chip’s efficacy
inmodelling disease, the
team doped different re-
gions of the brain
with the drug Phen-
eyclidine hydro-
chloride - com-
monly known as
PCP - which sim-
ulates schizo-
phrenia, The
brain-on-a-chip al-
lowed the research-
ers for the first time
to look at both the
drug’s impact on the
individual regions as
well as its downstream
effect on the intercon-
nected regions in
vitro,
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