European court ruling -Regulates Gene editing

By Erik StokstadJul. 25, 2018 , 4:40 PM

Hopes for an easier regulatory road for genetic engineering in European
agriculture were dashed today by the Court of Justice of the European
Union. In a closely watched decision, (8GRl @ il Gl R ETE ) BVTCRE R T
th new gene-editing techniques that don’t involve transferring

genes between organisms—such as CRISPR—must g0 through the

researchers had argued that regulators should take a hghter. touch when
evaluatln roducts created with the new technologies, but env1r0nmenta1

applaud the European Court of Justice for this forward-thinking dec151on, said
Dana Perls, senior food and agriculture campaigner at Friends of the Earth (FOE)
in Washington, D.C., in a statement. “All products made with genetic
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engineering, including ones made with gene-editing tools like CRISPR,
should be regulated, assessed for health and environmental impacts,
and labeled.” FOE'’s affiliate in France was part of a coalition of groups that
brought the case. Many researchers were less pleased. “This is going to impact
plant breeding in Europe hugely and negatively,” predicted Cathie Martin, a
group leader at the John Innes Centre in Norwich, U.K., in a statement
distributed by the Science Media Centre in London. The ruling is “the death blow
for plant biotech in Europe,” said Sarah Schmidt of the Heinrich Heine
University of Diisseldorf in Germany. It will force gene-edited plants to go
through a regulatory process that typically costs about $35 million,
she said, meaning only large companies will be able to foot the bill,
effectively pricing out universities, nonprofits, and small companies.
The case focused on crops that have been made resistant to herbicides without
transferring genes from other species. (The transgenic technique has been the
typical way of creating herbicide-tolerant crops.) The French government had
passed a law exempting these new gene-edited crops from regulation under the
European Union’s directive on genetically modified organisms (GMOs), which
requires an assessment of risks to health and the environment, as well as labeling,
tracking, and monitoring of the products. Confédération Paysanne, a
French union in Bagnolet representing small farms, and eight other
groups, sued and charged that the plants modified with gene-editing
techniques should be regulated under the GMO directive, because
they could cause significant harm. ¥ X0 G T R BTE o T bt ity
echniques are covered by the GMO directive because they “alter the)
genetic material of an organism in a way that does not occu
naturallyl(The court exempted conventional mutagenesis—the
nnatural use of chemicals or radiation to create mutations for plant
breeding—because it has “a long iy yi ) It also said the new

.unforseen effects
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gene- edltlng techniques have risks that could be similar to those o
|| opposite ---create

gntaaynty. Those findings drew criticism from some researchers.

“To cla551fy gene-edited cr-ops as GMOs and equlvalent to transgenic crops is
completely incorrect by any scientific definition,” said Nick Talbot, a molecular

>’ Schmidt said she was “shocked” by

this claim. Maurice Moloney, CEO of the Global Institute for Food Securl
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Genome damage from CRISPR/Cas9 gene editing higher than thought

ogreater

CRISPR/Cas9 gene editing can cause g
han was previously though tR ¥lSIBySIIe create safety 1mp11cat10ns
for gene therapies using CRISPR/Cas9 in the future as the unexpected

damage could lead to dangerous changes in some cells. Reported today

Scientists at the Wellcome Sanger Institute have discovered that
genetic damage i

Already e-xtenswely used

in scientific research, CRISPR/ Casg has also been seen as a promising way to
treatments for diseases such as HIV, cancer or

create potential genome editing

Y g g31es. To investigate this further the researchers

carried out a full systematlc study in both mouse and human cells and
discovered that CRISPR/Cas9 frequentl caused extensive mutations,

TSatet. These could lead to 1mp0rtant genes being switched on or
off, which could have major implications for CRISPR/Cas9 use in therapies. In




o be seen with standard genotyping methodsR g #:NUELRS LI

corresponding author on the study from the Wellcome Sanger Institute, said:
"This is the first systematic assessment of unexpected events resulting
from CRISPR/Cas9 editing in therapeutically relevant cells, and we
found that changes in the DNA have been seriously underestimated
before now. It is important that anyone thinking of using this technology for
gene therapy proceeds with caution, and looks very carefully to check for possible
harmful effects."Michael Kosicki, the first author from the Wellcome Sanger
Institute, said: "My initial experiment used CRISPR/Cas9 as a tool to study gene
activity, however it became clear that something unexpected was
happening. Once we realised the extent of the genetic rearrangements we
studied it systematically, looking at different genes and different therapeutically
relevant cell lines, and showed that the CRISPR/Casg effects held true." The
work has implications for how CRISPR/Cas9 is used therapeutically
and is likely to re-spark researchers' interest in finding alternatives to
the standard CRISPR/Cas9 method for gene editing. Prof Maria Jasin, an
independent researcher from Memorial Slone Kettering Cancer Centre, New York,
who was not involved in the stud sald "Thls study is the first to assess the

While it is not known if genomic sites in other cell lines will be affected in the
same way, this study shows that further research and specific testing is needed
before CRISPR/Casg9 is used clinically."-Story Source-Materials provided by
Wellcome Trust Sanger Institute. Journal Reference-Michael Kosicki,
Kart Tomberg, Allan Bradley. Repair of double-strand breaks induced by
CRISPR-Cas9 leads to large deletions and complex rearrangements.
Nature Biotechnology, 2018; DOI: 10.1038/Nbt.4192 -Wellcome Trust Sanger
Institute. "Genome damage from CRISPR/Cas9 gene editing higher than thought:
Caution required for using CRISPR/Cas9 in potential gene therapies."
ScienceDaily. ScienceDaily, 19 July 2018.
<www.sciencedaily.com/releases/2018/07/180719165032.htm>.
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Researchers develop nanoparticle delivery system for gene-editing
tool

work was published in ACS Nano. “CRISPR has two components: e £ g i
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@ilz. Once the Cas9-sgRNA pair gets to the
destination gene in the nucleus, it can interrogate its genetic mistakes
and correct them with the help of the host cell’s repair machinery,”
principal investigator Rubul Mout said in prepared remarks. Since CRISPR was
discovered in 2012, gene editing has emerged as a means to treat otherwise
incurable genetic diseases by manipulating diseased genes. “However, to achieve

this, biotech and pharmaceutical companies are constantly searching for more
efficient CRISPR delivery methods,” Mout added.The team of researchers
engineered the Cas9 protein, Cas9En, and carrier nanoparticles to
develop a delivery system. “By finely tuning the interactions between
engineered Cas9En protein and nanoparticles, we were able to
construct these delivery vectors,” co-principal investigator Vincent Rotello
explained. “The vectors carrying the (6T R IR (o1 81 i L BT LN P W) 13 R 110
contact with the cell membrane, fuse, and release the Cas9:sgRN
directly into the cell cytoplasm.”[ st rnuclear guiding]
sequence that ushers the complex into the destination nucleusgity &Y
is to tweak the Cas9 protein,” he added. “We have delivered this Cas9 protein and
sgRNA pair into the cell nucleus without getting it trapped on its way. We have
watched the delivery process live in real time using sophisticated
microscopy.”With their nanoparticle delivery system, the team claimed the

could deliver the Cas9 protein and 4 3\E§ E: 112X Yoy o) g | CR T Td 1 11!
“00% cytosolic/nuclear delivery is a huge
improvement compared to others methods,” Mout said. The team’s engineered
nanoparticle system could serve to deliver other materials including
ipid nanoparticles or self-assembling peptide, the team suggested.
“Now that we have achieved efficient gene editing in cultured cells, we are aiming
to edit genes in pre-clinical animal models. We are also interested in gene editing
for adoptive therapies, where a diseased cell is isolated from a patient, corrected
by CRISPR in the lab, and delivered back to the patient,” Rotello said.
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Genome damage from CRISPR/Cas9 gene editing higher than thought

Scientists at the Wellcome Sanger Institute have discovered tha
CRISPR/Cas9 gene editing can cause greater genetic damage in cells
i Lili. These results create safety implications

for gene therapies using CRISPR/Cas9 in the future as the unexpected
damage could lead to dangerous changes in some cells. Reported today
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in scientific research, CRISPR/Cas9 has also been seen as a promising way to
treatments for diseases such as HIV, cancer or

create potential genome editing .
sickle cell diseasefiSITTo ) therapeutlcs qould inactivate a disease-causingig opposite ---create
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o o Lo g1ts. To investigate this further the researchers
carried out a full systematic study in both mouse and human cells and
discovered that CRISPR/Cas9 frequently caused extensive mutations,

TSt These could lead to iml;ortant genes being switched on or
off, which could have major implications for CRISPR/Cas9 use in therapies. In

gulitpntgiibliE. Prof Allan Bradley,
corresponding author on the study from the Wellcome Sanger Institute, said:
"This is the first systematic assessment of unexpected events resultlng
from CRISPR/Cas9 editing in therapeutically relevant cells, and we
found that changes in the DNA have been seriously underestimated
before now. It is important that anyone thinking of using this technology for
gene therapy proceeds with caution, and looks very carefully to check for possible
harmful effects."Michael Kosicki, the first author from the Wellcome Sanger
Institute, said: "My initial experiment used CRISPR/Cas9 as a tool to study gene
activity, however it became clear that something unexpected was
happening. Once we realised the extent of the genetic rearrangements we
studied it systematically, looking at different genes and different therapeutically
relevant cell lines, and showed that the CRISPR/Casg effects held true." The
work has implications for how CRISPR/Cas9 is used therapeutically
and is likely to re-spark researchers' interest in finding alternatives to
the standard CRISPR/Cas9 method for gene editing. Prof Maria Jasin, an
independent researcher from Memorial Slone Kettering Cancer Centre, New York,
who was not involved in the stud said "This study is the first to assess the

repertoire of genomic dama,

While it is not known if genomic sites in other cell lines will be affected in the
same way, this study shows that further research and specific testing is needed
before CRISPR/Casg is used clinically."-Story Source-Materials provided by
Wellcome Trust Sanger Institute. Journal Reference-Michael Kosicki,

Kéart Tomberg, Allan Bradley. Repair of double-strand breaks induced by
CRISPR-Cas9 leads to large deletions and complex rearrangements.
Nature Biotechnology, 2018; DOI: 10.1038/Nbt.4192 -Wellcome Trust Sanger
Institute. "Genome damage from CRISPR/Cas9 gene editing higher than thought:
Caution required for using CRISPR/Casg in potential gene therapies."
ScienceDaily. ScienceDaily, 19 July 2018.
<www.sciencedaily.com/releases/2018/07/180719165032.htm>.
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