
A team of researchers from the University of California, Riverside, has successfully
developed a type of transgenic mosquitoes with the Cas9 enzyme embedded in their
germline.

The addition of Cas9, which acts as a pair of "molecular scissors" that can cut the two
strands of DNA at a specific location in the genome so that bits of DNA can then be
added or removed, will enable the use of the CRISPR gene editing tool to make
efficient, targeted changes to the mosquitoes' DNA.

The researchers proved their claims by using the CRISPR gene editing tool to disrupt
"cuticle, wing, and eye development, producing completely yellow, three-eyed and
wingless mosquitoes."

This, they said, represents the first step toward using gene drive systems to control
mosquito populations and reduce the diseases they spread.
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The study, published in the journal Proceedings of the National Academy of Sciences
(PNAS), was led by Omar Akbari, an assistant professor of entomology in UCR's
College of Natural and Agricultural Sciences and a member of the university's Institute
for Integrative Genome Biology.

A press release on the UCR's website quoted him as saying, “These Cas9 strains can
be used to develop split-gene drives which are a form of gene-drive by which the Cas9
and the guide RNA’s are inserted at separate genomic loci and depend on each other
for spread. This is the safest way to develop and test gene drives in the laboratory to
ensure no spread into the wild.”

The team is aiming at using Cas9-expressing mosquitoes together with another
technology called gene drives. This will cause the mutations to spread and also avoid
the resistance to reproduction that the mosquito will display toward mutated mosquitoes
that evolution would typically favor.

Aedes aegypti are major carriers of diseases like dengue, chikungunya, yellow fever,
and Zika virus. The team feels that the insects are rapidly becoming resistant to
commonly used pesticides.

Low mutation rates in mosquitoes’ cause a poor survival rate for the modified
mosquitoes. This hampered previous attempts to genetically control pest numbers.

To counter this inefficient transmission of disrupted genes to offspring, Akbari and team
used developed transgenic mosquitoes that already have the stable Cas9 bacterial
enzyme in their germline. The team found that this enabled them to edit genomes very
efficiently using the CRISPR system.

"The CRISPR editing tool works like a pair of molecular scissors, cutting out and
replacing specific DNA sequences based on a ribonucleic acid (RNA) guide. In the
paper, the team used the system to disrupt genes that control vision, flight and feeding,
resulting in mosquitoes with an extra eye, malformed wings, and defects in eye and
cuticle color, among other changes," said the release.

This helps the team control the gene drive and spread mutations instead of letting it die
down.

http://dx.doi.org/10.1073/pnas.1711538114
https://ucrtoday.ucr.edu/49986


"These Cas9 strains can be used to develop split-gene drives which are a form of gene-
drive by which the Cas9 and the guide RNA's are inserted at separate genomic loci and
depend on each other for spread. This is the safest way to develop and test gene
drives in the laboratory to ensure no spread into the wild," Akbari added in the release.

These gene drives greatly increase the odds of a gene passing on to offspring. The
study found that the odds went up from 50 percent to 99 percent. This number can
potentially increase to 100 percent when a target gene is disrupted in multiple sites. To
better these odds, the team has come up with a technique called multiplexing that has
been mathematically modeled to propagate the mutations better.

"Next steps should be undertaken to identify the regulatory sequences that can be used
to express the guide RNAs from the genome, and once these sequences are identified
developing gene drives in the species should be turnkey," Akbari added.
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These Cities May Be At Risk Of
Drowning Due To Climate Change

‘Skyrim Together’ Mod Steam Release
Blocked

A D V E R T I S E M E N T

BUSINESS

Why We Need To Save The Consumer Financial
Protection Bureau
The decision by the bureau's founding director to step down this month offers Republicans and the
Trump administration a chance to finally gut the bureau they've long despised.

TECHNOLOGY

Holiday Shopping: What American Consumers Are
Afraid Of
Here at the top security concerns Americans have when holiday shopping, and what they're doing
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wrong.

WORLD

Australian Diplomat Dies During Trust Fall
An Australian diplomat died in a trust fall gone horribly wrong.

NATIONAL

Muslim Basketball Player Allegedly Banned For
Shooting Baskets During National Anthem
A Muslim player was removed from his school's basketball team after he opted not to participate in the
national anthem.
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