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The researchers behind 'the biggest biotech
discovery of the century' found it by accident
KEVIN LORIA JUL 8 2015, Business Insider Aust.

Breakthrough Prize life science laureates Emmanuelle Charpentier and Jennifer A.
Doudna arrive at the 2nd Annual Breakthrough Prize Award Ceremony at the NASA
Ames Research Center on Sunday, November 9, 2014 in Mountain View, California.

The researchers behind 'the biggest biotech
discovery of the century' found it by accident
KEVIN LORIA JUL 8 2015, Business Insider Aust.

- They noticed that the system bacteria use to shut down viruses had

an uncanny way of targeting specific sections of virus DNA — and
that, with the correct programming, this system could seek out any
section of DNA and slice it up. Not only that, if accompanied by other
coding material, this process could also replace one section of DNA
with a new section of DNA.

- They realised they’d found an incredibly precise tool.

- ARFMED X X : We've had gene-editing technology for decades,

but now “we’re basically able to have a molecular scalpel for
genomes,” says Doudna, a biologist at the University of California at
Berkeley. “All the technologies in the past were sort of like
sledgehammers.”




The researchers behind 'the biggest biotech
discovery of the century' found it by accident
KEVIN LORIA JUL 8 2015, Business Insider Aust.

- EBAREZ | The two scientists realised the potential applications for the
system they were studying and then conducted experiments to show how it
worked, which required both flashes of insight and a great deal of expertise. Yet
still, “it's serendipitous work — there’s an element of luck involved,” says Doudna.

- For that reason, she says this discovery highlights the importance of funding
basic research, as that is the sort of work that can advance knowledge that then
— unexpectedly — can lead to a transformative practical discovery.

- Funding for this type of work has fallen significantly over the past 50 years,
according to a recent report out of MIT. Here’s a chart showing the drop in US
funding for basic research from 1968 to 2015:

- “[Supporting basic research] is something that the US has done in the past,” says
Doudna. “I think we're in danger of losing that right now.”

By Shouguang Jin, Professor of molecular genetics and microbiology at University of Florida

Explainer: CRISPR technology brings precise
genetic editing — and raises ethical questions
March 26, 2015 The Conversation

- Crispr: the equivalent of a surgical laser knife
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NAPA meetings in Jan 2015

Napa Meeting Jan 2015

b MEERIMEADNAEZER. S bV RY FZBIEEERL Y This group, all
from the United States, and which included some of the leaders in the
original 1970s discussions about recombinant DNA research at Asilomar
and elsewhere, focused on the issue of human germline engineering, as
the methods have already been demonstrated in mice (6) and monkeys
(7). The Napa discussion did not address mitochondrial transfer (8, 9), a
technique that does not use CRISPR-Cas9. Although characterized by
some as another form of “germline” engineering, mitochondrial transfer
raises different issues and has already been approved by the Human
Fertilisation and Embryology Authority and by Parliament in the United
Kingdom (10) and is being considered by the Institute of Medicine and
the Food and Drug Administration in the United States (11). At the Napa
meeting, “genome modification” and “germline engineering” referred to
changes in the DNA of the nucleus of a germ cell.




Napa Recommendations

- 1) HE. b MEFERSS/ AREORRGA 9N E THAL Strongly discourage,
even in those countries with lax jurisdictions where it might be permitted, any
attempts at germline genome modification for clinical application in humans,
while societal, environmental, and ethical implications of such activity are
discussed among scientific and governmental organizations. (In countries with a
highly developed bioscience capacity, germline genome modification in humans
is currently illegal or tightly regulated.) This will enable pathways to responsible
uses of this technology, if any, to be identified.

- 2) U/ LAREDELSIZFRU B1cHD T A —F L%ZEESB U Create forums in which
experts from the scientific and bioethics communities can provide information
and education about this new era of human biology, the issues
the risks and rewards of using such powerful technology for a wide variety of
applications including the potential to treat or cure human genetic disease, and
the attendant ethical, social, and legal implications of genome modification.

Napa Recommendations

- 3) Crisprz AW ATERFIEGFRBENDBRKSAZREICWIE N - 3E

bt N OEEEMFR%E XIEI U Encourage and support transparent
research to evaluate the efficacy and specificity of CRISPR-Cas9
genome engineering technology in human and nonhuman model
systems relevant to its potential applications for germline gene
therapy. Such research is essential to inform deliberations about what
clinical applications, if any, might in the future be deemed permissible.

- 4) ZENLERSEZHEVWTEHZ1ESD XL Convene a globally

representative group of developers and users of genome engineering
technology and experts in genetics, law, and bioethics, as well as
members of the scientific community, the public, and relevant
government agencies and interest groups, to further consider these
important issues, and where appropriate, recommend policies.

Anthony Wrigley, Senior Lecturer in Ethics at Keele University;
Ainsley Newson Senior Lecturer in Bioethics at University of Sydney.

Genome editing poses ethical problems
that we cannot ignore

March 31, 2015 The Conversation
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Anthony Wrigley, Senior Lecturer in Ethics at Keele University;
Ainsley Newson Senior Lecturer in Bioethics at University of Sydney.

Genome editing poses ethical problems
that we cannot ignore
March 31, 2015 The Conversation
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NATURE MEDICINE | EDITORIAL
Germline editing: time for discussion
Nature Medicine 21, 295 (2015) 07 April 2015
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FEATURED STORY

Scientists are developing ways to edit the DNA of tomorrow’s
children. Should they stop before it's too late?

By Antonio Regalado on March 5,2015

Don'’t edit the human germ line

Edward Lanphier, Fyodor Urnov, Sarah Ehlen Haecker, Michael Werner & Joanna Smolenski
12 March 2015

Heritable human genetic modifications pose serious risks, and the therapeutic benefits are
tenuous, warn Edward Lanphier, Fyodor Urnov and colleagues.

NATURE MEDICINE | EDITORIAL
Germline editing: time for discussion
Nature Medicine 21, 295 (2015) 07 April 2015
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- The ISSCR has now weighed in on germline editing, as has a group of scientists,
lawyers and ethicists in a Perspective in Science, both calling for a halt on the clinical
application of germline nuclear genome editing and recommending that in vitro
genome editing research be allowed to proceed.

Ethics of embryo editing divides scientists
David Cyranoski 18 March 2015,
Nature | News

- George Church, a geneticist at Harvard Medical School in

Boston, Massachusetts, agrees that there should be a
moratorium on embryo editing, but only “until safety
issues are cleared up and there is general consensus that
itis OK”. -+

- ZeME YU FINIEOK : Church sees no fundamental

problem with editing the germ line — he notes that even
the somatic-cell therapies are still a form of artificial
modification. He compares gene editing in embryos to in
vitro fertilization, which people objected to until it was
shown to be safe.




2015 - ISSCR Press Releases and Statements

The ISSCR Statement on Human Germline Genome
Modification

19 March, 2015

The International Society for Stem Cell Research calls for a moratorium on attempts at
clinical application of nuclear genome editing of the human germ line to enable more
extensive scientific analysis of the potential risks of genome editing and broader public
discussion of the societal and ethical implications.

At this time, the ISSCR supports in vitro laboratory research, performed under proper ethical oversight, to
enhance basic knowledge and to better understand the safety issues associated with human genome
editing technologies, including their potential for application in somatic tissues. The ISSCR also calls for
broad public and international dialogue on the capabilities and limitations of these technologies and on the
implications of their application to the human germ line. The ISSCR is committed to playing a role in
catalyzing both the scientific and broader ethical deliberations about germline genome editing.

Science | Thu Apr 23, 2015 3:22pm EDT

First experiment 'editing' human embryos

ignites ethical furor REUTERS
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- HEIEHMEE DJunjiu Huang of Sun Yat-sen University in

Guangzhoulc & 1uif. Nature & Scienceldf@EEmH 5% & LTz

- CRISPR/Cas9, and represents a biological version of a

word-processing program's "find and replace" function.
Scientists introduce enzymes that first bind to a mutated
gene, such as one associated with disease, and then
replace or repair it.

Science | Thu Apr 23, 2015 3:22pm EDT
First experiment 'editing' human embryos
ignites ethical furor REUTERS

- FEOMFR Huang's experiments provide evidence of what can go
wrong with CRISPR. His team experimented on 86 one-cell human
embryos, they reported, all from fertility clinics and, because of
chromosomal defects, unable to develop into a baby. Their target was
a gene called HBB, which can cause the blood disease beta-
thalassemia.

- About a dozen embryos did not even survive the genome-editing, the
scientists reported.

- Of the surviving embryos, many showed "off-target" effects, they
reported, meaning genes other than HBB were altered. Other
embryos suffered "untoward mutations." Only a handful of embryos
contained the healthy DNA meant to repair the defective HBB genes.

The moral imperative to research editing embryos: The need to modify Nature
and Science

Published April 23, 2015 | By Chris Gyngell

Chris Gyngell and Julian Savulescu
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The moral imperative to continue gene editing research on human embryos
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and Science
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China ignites debate over genetic
engineering
by Michael Cook | 25 Apr 2015 | BioEdge

- AF Y ZTEFEH AR In Britain, it was hard to find scientists who were opposed, let
alone alarmed, by the news. “It's no worse than what happens in IVF all the time, which is
that non-viable embryos are discarded," says John Harris, a utilitarian bioethicist at the
University of Manchester, UK. “l don't see any justification for a moratorium on research."

- One of the UK's leading stem cell researchers, Robin Lovell-Badge, was almost
enthusiastic. “I disagree with a moratorium, which is in any case unlikely to work well,” he
said. “Indeed | am fully supportive of research being carried out on early human embryos
in vitro [in culture/in the lab], especially on embryos that are not required for reproduction
and would otherwise be discarded.”

- SRNAYRYUFPEBERTT TICWP>TWS : And Dr Anna Smajdor, a bioethicist at the University
of East Anglia, said: “There is a whiff of hypocrisy about the moral outrage over reports
that Chinese scientists have been modifying the DNA of embryos. Here in the UK we have
given the go ahead to modifying the DNA of babies who will transmit these changes
indefinitely to their offspring. The Chinese have tweaked DNA in embryos never destined
to be born.”




NATURE | NEWS
Embryo editing sparks epic debate
David Cyranoski & Sara Reardon 29 April 2015

- Although researchers agree that a moratorium on clinical applications
is needed while the ethical and safety concerns of human-embryo
editing are worked out, many see no problem with the type of
research that Huang’s team did, in part because the embryos could
not have led to a live birth. “It's no worse than what happens in IVF all
the time, which is that non-viable embryos are discarded,” says John
Harris, a bioethicist at the University of Manchester, UK. “| don’t see
any justification for a moratorium on research,” he adds. Church,
meanwhile, notes that many of the earliest experiments with CRISPR/
Cas9 were developed in human induced pluripotent stem cells, adult
cells that have been reprogrammed to have the ability to turn into any
cell type, including sperm and eggs. He questions whether Huang’s
experiments are any more intrinsically problematic. iPSHiigld & 5 D

NATURE | NEWS
Embryo editing sparks epic debate
David Cyranoski & Sara Reardon 29 April 2015

- NIH, XKETREEZZEOMRIEEMED RS SN - Modifying
human embryos is legal in China and in many US states. Asked
whether Huang’s study would have been funded under its rules,
the US National Institutes of Health says that it “would likely
conclude it could not fund such research”, and is watching the
technology to see whether its rules need to be modified.

- Because the embryos Huang’s team used were initially created
for in vitro fertilization, not for research, the work would already
have overcome many of the ethical hurdles it would face in
other countries too, adds Tetsuya Ishii, who studies bioethics
and policy at the University of Hokkaido in Sapporo, Japan.

NATURE | BREAKING NEWS
NIH reiterates ban on editing human embryo DNA
Sara Reardon 29 April 2015

- NIH director Francis Collins: ffEDgene editingZ 1k %= #

~

1Y

- el RERANDOEE, BEFRIV—ZVIREMDF
BB DIHPBRETHN

- NIHIEEID 5 2 1E (1996 F D Dickey-Wicker{&1E sI5--Hf
TENTE NEZED &, BIET 22 EZSTHARICER
HNEZHRUZ 2B L5, RKEUVANESZRWMR
M & ICREIDERR B) non-viableZZRIC BiENEREI N
% & DEER

Crispr: is it a good idea to ‘upgrade’ our
DNA? Zoé Corbyn
Sunday 10 May 2015 The Guardian

- HEFERFIANDA NG URBWE WS AV EVY AN INETH > e,
Germ-line genome editing is highly controversial, even for
medical purposes. Since the development of genetic
engineering in the 70s there has been a “fairly undisturbed”
consensus that human germ-line genetic modification — with
the worries it raises about “playing God” and “designer
babies” - is off bounds, says Peter Mills, assistant director of
the UK Nuffield Council on Bioethics and the council’s lead
on genome editing. According to Unesco’s Universal
Declaration on the Human Genome and Human Rights,
germ-line interventions “could be contrary to human dignity”.
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Crispr: is it a good idea to ‘upgrade’ our
DNA? Zoé Corbyn
Sunday 10 May 2015 The Guardian

- BREIR VU —Z Y TICBWHERHH S Unlike embryo
screening, germ-line editing would not require multiple
embryos, which some couples don’t have. It could deal
easily with multiple genetic conditions where finding
unaffected embryos is a challenge. And it wouldn’t
involve discarding any embryos, which some people
feel uncomfortable with. “There is an argument for
genome engineering in embryos to repair genes that
clearly predispose to disease,” says Perry [Tony Perry,
a molecular embryologist at the University of Bath]

Crispr: is it a good idea to ‘upgrade’ our
DNA? Zoé Corbyn

Sunday 10 May 2015 The Guardian
TYVI\YAXY K Some people may even
think it important to use Crispr to make
better humans, not just preemptively stamp
out disease. There are gene variants which
confer extra-strong bones, low Alzheimer’s
risk or viral resistance such as to HIV. Beyond
that, what about enhancements such as living
longer, improved cognition, or altered physical
attributes?




Crispr: is it a good idea to ‘upgrade’ our
DNA? Zoé Corbyn
Sunday 10 May 2015 The Guardian

- RETIEETERIEOARIGHFEADOEBE, REIFESDEATMNE  The
UK has a cautiously progressive regulatory system that would
apply to developments in human germ-line editing. Any research
on germ cells needs to be licensed by the Human Fertilisation and
Embryology Authority (HFEA). Parliamentary approval would be
needed for therapeutic use. According to a list of research
projects using human embryos currently being carried out in the

UK provided by the HFEA, none appear to involve genome editing.

But Lovell-Badge says he is aware of “several groups” in Britain
interested in using it to “answer some basic research questions”.
(Meanwhile the main public funder of research in the US - the NIH
- says it won’t fund any use of gene-editing technologies in
human embryos.)

Embryo engineering a moral duty, says top scientist
By James Gallagher
Health editor, BBC News website 13 May 2015

- Dr [Tony] Perry was part of the teams to clone the first mice and pigs and says the
new technology should be embraced.

- [ls it acceptable to edit DNA to prevent disease?]

- He told the BBC: "My view is this is such a wonderful opportunity to remove horrible

diseases that it would be unethical not to explore it.

- "l think it is a sin of omission, if you have a method where you can prevent someone

suffering and you don't take that opportunity then it is wrong, it is unethical.

- "But that needs to be in context of a full debate."

- He called on government and research bodies to fund such research:---

- He said it was possible for society to accept the technology for medical purposes,
but draw the line at "a population of Lara Crofts and Jason Bournes".

National Academy of Sciences To Tackle Ethics
Of CRISPR-Cas9, Gene-Editing Technology
May 18, 2015 02:15 PM By Reuters

- SAOFEDYT/ MREDIGE & UTEBESERME : the National
Academy of Sciences (NAS) and its Institute of Medicine will
convene an international summit this fall where researchers
and other experts will "explore the scientific, ethical, and policy
issues associated with human gene-editing research," the
academies said in a statement.

- ZBS%H1E3 : In addition, NAS - an honorary body that was
chartered by Congress in 1863 and performs studies for the
federal government and others - will appoint a multidisciplinary,
international committee to study the scientific basis and the
ethical, legal, and social implications of human gene editing.

National Academy of Sciences To Tackle Ethics
Of CRISPR-Cas9, Gene-Editing Technology
May 18, 2015 02:15 PM By Reuters

7 AONE:H® | Itis a step reminiscent of one
in 1975, when NAS convened the Asilomar
Conference. That led to guidelines and federal
regulations of recombinant DNA, the gene-
splicing technology that underlay the
founding of Genentech and other biotech
companies and revolutionized the production
of many pharmaceuticals.




White House backs review of gene-editing
technology by Michael Cook |
30 May 2015 | BioEdge

- ANVBUELBIEZE X2 Z &£ XFF | The Obama Administration has backed
calls for an in-depth ethical review of gene-editing technology. This move
came swiftly after Chinese scientists announced that they had altered the
genome of non-viable human embryos earlier in May. “The Administration
believes that altering the human germline for clinical purposes is a line
that should not be crossed at this time,” said John P. Holdren, the white
House science advisor.

- Holdren says that great circumspection is needed:

- “Research along these lines raises serious and urgent questions about the
potential implications for clinical applications that could lead to genetically
altered humans. The full implications of such a step could not be known
until a number of generations had inherited the genetic changes made —
and choices made in one country could affect all of us.”

White House backs review of gene-editing
technology by Michael Cook |
30 May 2015 | BioEdge

- BAEZFICRY Columbia University biology professor Robert Pollack published a

strong letter in Science which sums up the unease among some scientists:

- This opening to germline modification is, simply put, the opening of a return to the

agenda of eugenics: the positive selection of “good” versions of the human
genome and the weeding out of “bad” versions, not just for the health of an
individual, but for the future of the species--

- Rational eugenics is still eugenics. The best in the world will not remove the pain

from those born into a world of germ-line modification but who had not been
given a costly investment in their gametes. They will emerge with the complexity of
a genome different from what this technology will be able to define as “normal.” |
do not think anything short of a complete and total ban on human germline
modification will do, to prevent this powerful force for rational medicine—one
patient at a time—from becoming the beginning of the end of the simplest notion
of each of us being “endowed by our Creator with certain inalienable rights.”
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US Congress moves to block human-
embryo editing
Sara Reardon 25 June 2015 (Nature News)

- FDATE NEDY/ LMREDERERFFFR % 5l L 2 W AM O FER  The US House of

Representatives is wading into the debate over whether human embryos should be
modified to introduce heritable changes. Its fiscal year 2016 spending bill for the US
Food and Drug Administration (FDA) would prohibit the agency from spending money
to evaluate research or clinical applications for such products--

- The House legislation comes during a time of intense debate on such matters, sparked

by the announcement in April that researchers in China had edited the genomes of
human embryos. The US National Institutes of Health (NIH) moved quickly to remind
the public that a 1996 law prevents the federal government from funding work that
destroys human embryos or creates them for research purposes.

- Privately funded research on editing the human germline remains legal in the United

States. But the pending House bill seeks to make it harder to test embryo editing in
clinical trials. A provision in the legislation would prevent the FDA from using federal
funds to evaluate or permit research that involves either viable embryos with heritable
genetic modifications, or sperm or eggs that could be used to create such an embryo.
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- BEY  IRROAELE S TERICRELEENE SHRDITHDHAL CRISPR's
ability to precisely edit existing DNA sequences makes for more-accurate
modifications, but it also makes it more difficult for regulators and farmers
to identify a modified organism once it has been released. “With gene
editing, there's no longer the ability to really track engineered products,”
says Jennifer Kuzma, who studies science policy at North Carolina State
University in Raleigh. “It will be hard to detect whether something has been
mutated conventionally or genetically engineered.”

- KEFEREEYOT/ LREIC D WTREIDAR W That rings alarm bells for
opponents of genetically modified crops, and it poses difficult questions for
countries trying to work out how to regulate gene-edited plants and animals.
In the United States, the Food and Drug Administration has yet to approve
any genetically modified animal for human consumption, and it has not yet
announced how it will handle gene-edited animals.
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WL TR TIERHI S RV - Under existing rules,
not all crops made by genome editing would
require regulation by the US Department of
Agriculture (see Nature 500, 389-390; 201 3).
But in May, the agriculture department began to
seek input on how it can improve regulation of
genetically modified crops — a move that many
have taken as a sign that the agency is re-
evaluating its rules in light of technologies such
as CRISPR.

US regulation misses some GM crops
Heidi Ledford
20 August 2013 Nature News

- TEY OB FRERSEEHEWIL—ILZERLTWS  The regulation of GM crops in

the United States is based on laws that were not tailor-made for the technology.

The Animal and Plant Health Inspection Service (APHIS), the branch of the
agriculture department responsible for overseeing GM crops, has so far stuck
to a strict interpretation of a 1957 law designed to protect agriculture against
plant pests that was co-opted in 1986 to regulate GM crops. At that time, GM
crops were nearly always engineered using Agrobacterium tumefaciens, a
bacterial pest that can insert DNA into plant genomes.

- In 2011, APHIS regulators announced that a herbicide-tolerant Kentucky
bluegrass would not fall under their purview, because the lawn-and-garden
company developing it did not use Agrobacterium or any other plant-pest DNA
to engineer the grass. The company, Scotts Miracle-Gro of Marysville, Ohio,
instead used a gene gun to fire DNA-coated gold particles into plant cells.
Some of that DNA is then incorporated into the genome.

US regulation misses some GM crops
Heidi Ledford
20 August 2013 Nature News
Helios Gene Gun (& in vivo 1T T& £ & £RIER
ICE#E. DEICBLASEBLFZEATES/N\ Y RA
IWRGATOEFGBEETYT, 1=V MIFAEAEE
BIBEDANY T L/INLAZER LT, DNA. RNA,
XlFEMHHTI—T a7 EhicEDONA170
FrUTPERNSBISZAFYIHEDOA—KNIvID
RNEEN S BEEAZERMEICEAL XY, AREDER
FHIVINTVEBEHXEELUFF A, http://www.bio-
rad.com/ja-jp/product/helios-gene-gun-gretam
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GENE DRIVE: Usually, a genetic change in one organism takes a
long time to spread through a population. That is because a
mutation carried on one of a pair of chromosomes is inherited
by only half the offspring. But a gene drive allows a mutation
made by CRISPR on one chromosome to copy itself to its
partner in every generation, so that nearly all offspring will inherit
the change. This means that it will speed through a population
exponentially faster than normal (see 'Gene drive') — a mutation
engineered into a mosquito could spread through a large
population within a season. If that mutation reduced the number
of offspring a mosquito produced, then the population could be
wiped out, along with any malaria parasites it is carrying.

CRISPR, the disruptor
Heidi Ledford
03 June 2015 Nature news

- GENE DRIVE: But many researchers are deeply worried that altering an entire

population, or eliminating it altogether, could have drastic and unknown
consequences for an ecosystem: it might mean that other pests emerge, for
example, or it could affect predators higher up the food chain. And
researchers are also mindful that a guide RNA could mutate over time such
that it targets a different part of the genome. This mutation could then race
through the population, with unpredictable effects.

- “It has to have a fairly high pay-off, because it has a risk of irreversibility —

and unintended or hard-to-calculate consequences for other species,” says
George Church, a bioengineer at Harvard Medical School in Boston. In April
2014, Church and a team of scientists and policy experts wrote a
commentary in Science6 warning researchers about the risks and proposing
ways to guard against accidental release of experimental gene drives.
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- At the time, gene drives seemed a distant prospect. But less than a year later,
developmental biologist Ethan Bier of the University of California, San Diego, and his student
Valentino Gantz reported that they had designed just such a system in fruit flies7. Bier and
Gantz had used three layers of boxes to contain their flies and adopted lab safety measures
usually used for malaria-carrying mosquitoes. But they did not follow all the guidelines urged
by the authors of the commentary, such as devising a method to reverse the engineered
change. Bier says that they were conducting their first proof-of-principle experiments, and
wanted to know whether the system worked at all before they made it more complex.

- GENE DRIVE® ##%#5¢ : For Church and others, this was a clear warning that the
democratization of genome editing through CRISPR could have unexpected and undesirable
outcomes. “It is essential that national regulatory authorities and international organizations
get on top of this — really get on top of it,” says Kenneth Oye, a political scientist at the
Massachusetts Institute of Technology and lead author of the Science commentary. “We
need more action.” The US National Research Council has formed a panel to discuss gene
drives, and other high-level discussions are starting to take place. But Oye is concerned that
the science is moving at lightning speed, and that regulatory changes may happen only after
a high-profile gene-drive release.

Easy DNA Editing Will Remake the World.
Buckle Up. Amy Maxmen WIRED
20150723

At the end of the [1975 Asilomar] meeting, [David] Baltimore
and four other molecular biologists stayed up all night writing
a consensus statement. They laid out ways to isolate
potentially dangerous experiments and determined that
cloning or otherwise messing with dangerous pathogens
should be off-limits. A few attendees fretted about the idea of
modifications of the human “germ line"—changes that would
be passed on from one generation to the next—but most
thought that was so far off as to be unrealistic. Engineering
microbes was hard enough. The rules the Asilomar scientists
hoped biology would follow didn't look much further ahead
than ideas and proposals already on their desks.
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- BERHEHNNWEED That's why she [Doudna] convened the
meeting in Napa [Jan 24th, 2015]. All the same problems of
recombinant DNA that the Asilomar attendees tried to grapple
with are still there—more pressing now than ever. And if the
scientists don't figure out how to handle them, some other
regulatory body might. Few researchers, Baltimore included,
want to see Congress making laws about science. “Legislation
is unforgiving,” he says. “Once you pass it, it is very hard to
undo.”

- In other words, if biologists don't start thinking about ethics,
the taxpayers who fund their research might do the thinking
for them.

Easy DNA Editing Will Remake the World.
Buckle Up. Amy Maxmen WIRED

20150723
E MEADN ADHE & AR | But straight-out editing of a
human embryo sets off all sorts of alarms, both in
terms of ethics and legality. It contravenes the policies
of the US National Institutes of Health, and in spirit at
least runs counter to the United Nations’ Universal
Declaration on the Human Genome and Human Rights.
(Of course, when the US government said it wouldn’t
fund research on human embryonic stem cells, private
entities raised millions of dollars to do it themselves.)
Engineered humans are a ways off—but nobody thinks
they’re science fiction anymore.

Easy DNA Editing Will Remake the World.
Buckle Up. Amy Maxmen WIRED
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- BEEHEOADMBEER In an odd reversal, it's the scientists
who are showing more fear than the civilians. When |
ask [Harvard geneticist George] Church for his most
nightmarish Crispr scenario, he mutters something
about weapons and then stops short. He says he hopes
to take the specifics of the idea, whatever it is, to his
grave. But thousands of other scientists are working on
Crispr. Not all of them will be as cautious. “You can’t
stop science from progressing,” Jinek says. “Science is
what it is.” He’s right. Science gives people power. And
power is unpredictable.
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