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Assumption:

* reductionistic concept: Organisms are the sum of it’s
‘coded’ parts.

HOW TO MAKE GOLDEN RICE

A four-step process to feed the poor

Locally
Important
varieties

joing rice
nbryo

o The genes that These genes, along e The transgenc rice
give golden rce with promoters plants must now
s ability 1o make {segmants of ONAthat ba crossed with strans
beta-carotens in its actvate genes), are dish containing ree of rice that are grown
endosperm (the inserted into plasmids emrbryos. As they locadly and are suted to
interior of the kernel) {small loops of ONA) that “infect” the embryos, thy a parteular region’s
come from daffodils occur inside @ species of also transter the genes climate and growing
and a bacterum bactenum known as that encede the onditions

called Erwinia Agrobacterium instructions for making

uredovora tumekaciens beta-carotene

https://www.isaaa.org/kc/inforesources/biotechcrops/The_Golden_Rice_Technology.htm
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HOW TO MAK

A four-step process to feed the ¢

Donor organism

Erwinia bacteria

o The genes that These genas, albong 7?105;1
ive golden rce with promoters agrobactera
fts ab?hw gcmk. {segmants of DNAthat then added 1o a Potr!
beta-carotens in its actvate genes), are dish containing rce
endosperm (the inserted info plasmds errbry?s As they
interior of the kernel) {small loops of ONA) that “infect” the embryos, thy
come from daffodils occur ingide @ species of also trmnster the genes
that encede the

and a bactenum bactenum known as !
called Erwinia Agrobacterium instructions for raking
uredovora tumekaciens beta-carotene

Locally
Important
varieties

The transgenc rice
plants must now
be crossed with strains
of rice that are grown
locally and are suted to
a partcular region’s
climate and growing
onditons

https://www.isaaa.org/kc/inforesources/biotechcrops/The_Golden_Rice_Technology.htm
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HOW TO MAK

A four-step process to feed the The step into the real
world remains vastly

underestimated

‘NEW’ Genetic Engineering Methods
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Wie CRISPR arbeitet

Enzym Cas9

aktive Stellen
Guide-RNA
Guides ‘scissors’ to

specific locations on
genome

%/—1

zielspezifische
RNA-Sequenz

‘Delete’ known sequences
on genome in der Zelle

passende

Adding new traits much DNAteaten

more difficult and less
efficient

Andock-Sequenz

Quelle und Grafikvorlagen: Science, 28.11.2014, 5.1077
und 23.8.2013, S. 83/ F.A.Z.-Grafik Rottele

http://www.faz.net/aktuell/wissen/leben-gene/gentechnik-koennen-wir-es-besser-13497549/in-bakterien-entdeckt-aus-dem-13497596.html
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HOW TO MAK

A fuur-slvp process to feed the I

A process in 2 steps!

-

New
genetic
engineering
methods

.

The Promises: 1970 - 2010
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Sweeping safety claims — total disregard for
risks

Prominent example:
Robert May (Chief Scientific Advisor to UK Government), 2000:

“On the one hand so-called GM techniques which in the
precise and targeted way bring in a couple of genes that
you know what they do and you know where they are is vastly
safer, vast, vastly more controlled than this so-called
conventional breeding that reshuffles about a tenth of the
genome.”

‘Is GM safe?’ - https://www.bbc.co.uk/science/horizon/1999/gmfood_script.shtml

" whutprotesterselieve
such genetically modified
foods are bad for us and

Grains Of Hope

By SIMON ROBINSON/NAIROBI;J. MADELEINE NASH/ZURICH Monday, Jul. 31, 2000

31. Juli 2000
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DIE@ZEIT

Krebs, Aids uné’
Erbkrankheiten:

Eine Biologin hat
Bahnbrechendes entdeckt
- eine Methode, um Gene

an Menschen so zu @ndern;
dass schwere
Krankheiten moglicherweises
besiegt werden “
wissen

X

... den genetischen Code quasi zu redigieren oder besser:

27. Juni 2016

The Contributions of Plant Biotechnology to Agriculture in the Coming Decades,R. T. Fraley

Krattiger, A.F. and A. Rosemarin. 1994. Biosafety for Sustainable Agriculture: Sharing
Biotechnology Regulatory Experiences of the Western Hemisphere.

Figure 2:

Plant Biotechnolog)(Eromises to Deliver Many New Products in

Coming Decades
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e . Plant Physiol. Vol. 124, 2000
Editor’s Choice

Ending World Hunger. The Promise of Biotechnology ..

Norman E. Borlaug
Nobel Prize Laureate for Peace, 1970

T
|
Versprechen der neuen Gentechnik

GM CROPS

GM crops help
fight hunger

n the light of new European legislation, Sterling Crew, Head of Technical at Kolak
Snack Foods, revi the essential role of GM crops in safeguarding the security of
our food supply, protecting the environment and improving our quality of life

IFST International Food Science &
Technology Journal. Vol 28 Issue 1 March

2015




('R (3107 vA (|38 TECH & SCIENCE
GMO SCIENTISTS COULD SAVE THE WORLD FROM HUNGER, IF WE LET

BY TOM PARRETT ON 5/21/15 AT 6:18 AM

Re-newed efforts of semantic engineering:

Not calling it what it is: genetic engineering

Gene/genome EDITING, CODING, WRITING, SPELLING,...
New BREEDING techniques (although the aim is to
overcome ‘breeding’)

etc.

One example: “So what is gene editing? Scientists liken it to the find and
replace feature used to correct misspelling in documents written on a
computer. Instead of fixing words, gene editing rewrites DNA, the
biological code that makes up the instruction manuals of living
organisms.”

lan Sample, the Guardian, 2018 https://www.theguardian.com/science/2018/jan/15/gene-
editing-and-what-it-really-means-to-rewrite-the-code-of-life

12/10/19
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“The end product is what matters”

Detlef Weigel, Director at the Max Planck Institute for
B Developmental Biology, explains why genome editing

offers a targeted way of breeding better crops

... together with colleagues from the USA and China, is asking
for genome-edited plant varieties of this kind not to be
classified as genetically modified plants.

* no regulation, no safety testing (sweeping claims)
* no oversight

* no responsibility

* no knowledge outside of insider developer circles

https://www.mpg.de/10444274/genome-editing-breeding-better-crops

Persisting CONTRADICTION:

‘Product’ only matters regarding safety and regulations

It is all about ‘process’ when it comes to profiting from
patents and property rights!

OWNERSHIP

“Whoever owns the
commercial or IP rights
to CRISPR-Cas9 has the
potential to generate
huge financial returns
and to decide who

- gets to use it.”

https://www.wipo.int/wipo_magazine/en/2017/02/article_0005.html

12/10/19
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Sweeping, unsupported, arbitrary safety claims

PREVAILING ‘DOGMA’:

Control over DNA = Precision = Safety = predicted outcomes

I Science & Society Trends in Biotechnology May 2014, Val. 32, No. 5

Caution required for handling genome editing
technology

Motoko Araki', Kumie NojimaZ, and Tetsuya Ishii’

" Office of Health and Safety, Hokkaido University, Sapporo 060-0808, Japan
2Molecular Imaging Center, National Institute of Radiological Sciences, Chiba 263-8555, Japan

Nucleic Acids Research, 2013, 1-9
doi:10.1093/nar|gk17 14

CRISPR/Cas9 systems targeting p-globin and CCR5
genes have substantial off-target activity
Thomas J. Cradick, Eli J. Fine, Christopher J. Antico and Gang Bao*

Department of Biomedical Engineering, Georgia Institute of Technology and Emory University, Atlanta, GA
30332, USA

Nucleic Acids Research, 2014 1
doi: 10.1093/narlgku402
CRISPR/Cas9 systems have off-target activity with
insertions or deletions between target DNA and guide
RNA sequences

Yanni Lin', Thomas J. Cradick’, Matthew T. Brown', Harshavardhan Deshmukh',
Piyush Ranjan?, Neha Sarode?, Brian M. Wile', Paula M. Vertino®, Frank J. Stewart? and
Gang Bao'”

High-frequency off-target mutagenesis induced by
CRISPR-Cas nucleases in human cells

Yanfang Fu'~4, Jennifer A Foden'~3, Cyd Khayter!-3, Morgan L Maeder!~>%, Deepak Reyon!4,
Keith Joung!'~5 & Jeffrv D Sander!~*

12/10/19
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Gelinsky and Hilbeck Environ Sci Eur (2018) 30:52
https://doi.org/10.1186/s12302-018-0182-9

European Court of Justice ruling
regarding new genetic engineering methods
scientifically justified: a commentary

on the biased reporting about the recent ruling

Eva Gelinsky'? and Angelika Hilbeck**"

Challenge: “... whether organisms obtained by
mutagenesis are GMOs and whether they are subject
to the obligations laid down by the GMO Directive?”

Ruling: “... the Court of Justice takes the view, first of all, that
organisms obtained by mutagenesis are GMOs within the
meaning of the GMO Directive, in so far as the techniques and
methods of mutagenesis alter the genetic material of an
organism in a way that does not occur naturally. It follows that
those organisms come, in principle, within the scope of the
GMO Directive and are subject to the obligations laid down by
that directive.”

® Environmental Sciences Europe

COMMENTARY Open Access

@ CrossMark

12/10/19
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“... the Court considers that the risks linked to the use of these
new mutagenesis techniques might prove to be similar to
those that result from the production and release of a GMO
through transgenesis, since the direct modification of the
genetic material of an organism through mutagenesis makes it
possible to obtain the same effects as the introduction of a foreign
gene into the organism (transgenesis) and those new techniques
make it possible to produce genetically modified varieties at
a rate out of all proportion to those resulting from the
application of conventional methods of mutagenesis.”

Prof Nick Talbot, Deputy Vice Chancellor, and Professor of Molecular Genetics,
University of Exeter, said:

“This ruling by the CJEU is a mis-guided and retrograde step that is not based on
any scientific evidence. Mutation occurs all the time in all organisms.”

Dr Nicola Patron, Head of Synthetic Biology, Earlham Institute, said:

“This is not an approach based on scientific evidence. Mutagenesis is a natural
phenomenon responsible for the genetic diversity that can been seen in all living
organisms. Humans have used different technologies to induce mutations in
plants to increase genetic diversity and improve the agronomic qualities of crops
for almost a century; the same outcomes can now be achieved using faster,
more efficient and precise mutagenesis methods. ”

http://www.sciencemediacentre.org/expert-reaction-to-court-of-justice-of-the-european-union-ruling-that-gmo-rules-
should-cover-plant-genome-editing-techniques/

12/10/19
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Now it’s safe — now it’s not!

> » o) 005/443

About Lulu and Nana: Twin Girls Born Healthy After Gene Surgery As Single-Cell Embry

335.981 Aufrufe ife MAGICH & MAGICHNICHT 4

The He Lab
Am 25.11.2018 versffentlicht

Two Chinese girls, who we'll call Lulu and Nana to protect their privacy, were born healthy a few
weeks ago. Their mother Grace started her pregnancy by regular IVF with one difference: right after
sending her husband's sperm into her eggs, an embryologist also sent in CRISPR/Cas9 protein and
instructions to perform a gene surgery intended to protect the girls from future HIV infection. The

be.com/watch?v=thOvnOmFltc

https://www.yo

12/10/19
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“This kind of gene editing [Crispr/Cas9] ... is still experimental
and DNA changes can pass to future generations, potentially

with unforeseen side-effects. ... Many mainstream scientists

think it is too unsafe to try...”

Julian Savulescu, a professor of practical ethics at the
University of Oxford. “... Gene editing itself is experimental
and is still associated with off-target mutations, capable of
causing genetic problems early and later in life, ....”

https://www.theguardian.com/science/2018/nov/26/worlds-first-gene-edited-babies-
created-in-china-claims-scientist

New

Scientist

HOME NEWS TECHNOLOGY SPACE PHYSICS HEALTH EARTH HUMANS LIFE TOPICS EVENTS JOBS

Home | News | Humans

ANALYSIS 15 November 2017, updated 16 November 2017

Biohackers are using CRISPR on
their DNA and we can’t stop it

People are starting to alter their own DNA with cheap, easy gene-editing technology. Is it
time to regulate CRISPR?

16



‘I want to help humans genetically
modify themselves’

Former Nasa biochemist Josiah Zayner became an online
sensation by conducting DIY gene therapy on himself. He
explains why he did it

A Josiah Zayner with his Crispr gene-editing kit. Photograph: Courtesy Jo yner / The ODIN

osiah Zayner, 36, recently made headlines by becoming the first person to

use the revolutionary gene-editing tool Crispr to try to change their own

genes. Part way through a talk on genetic engineering, Zayner pulled out a

syringe apparently containing DNA and other chemicals designed to
trigger a genetic change in his cells associated with dramatically increased muscle
mass. He injected the DIY gene therapy into his left arm, live-streaming the
procedure on the internet.

The former Nasa biochemist, based in California, has become a leading figure in
the growing “biohacker” movement, which involves loose collectives of
scientists, engineers, artists, designers, and activists experimenting with
biotechnology outside of conventional institutions and laboratories. https://www.youtube.com/watch?v=06A9bbDI6fo

A Biohacker Regrets
Publicly Injecting Himself
With CRISPR

“There’s no doubt in my mind that somebody is going to end up
hurt eventually.”

SARAH ZHANG | FEB 20, 2018 m

https://www.youtube.com/watch?v=06A9bbDI6fo

12/10/19
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US & Canada

Why | injected myself with an untested
gene therapy

By Jessica Lussenhop
BBC News

© 21 November 2017 f ¥ © & <shae

A biotech CEO explains why he
injected himself with a DIY
herpes treatment on Facebook
Live

He says he wants everyone to
have access to affordable gene _ , B

The moment Tristan Roberts became the first human to inject an untested,
treatments. experimental gene therapy into his stomach fat, he was sitting on a leather

couch in his friend-slash-yoga instructor's living room, not on a doctor's
‘examining table.

A serious new hurdle for CRISPR: Edited
cells might cause cancer, two studies find

By SHARON BEGLEY xbegle / JUNE 11, 2018

“Anotherleading CRISPR scientist, v‘vj;o d not todiel

) ' 4
namcause »leement: th gen -editing
co es, calle retty k(ng,(’ and
fatal flaw in scw uses

N

CRISPR had “bden missed.”

e
raised concerns tht qg

https://www.statnews.com/2018/06/11/crispr-hurdle-edited-cells-might-cause-cancer/

12/10/19
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CRISPR—a weapon of mass destruction?

By Kelly Servick | Feb. 11,2016, 4:45PM

Which of these threats to our existence is not like the others: North Korean nukes, Russian cruise
missiles, and ... the gene-editing technology CRISPR. A global threat assessment released this
week by U.S. director of national intelligence James Clapper placed “genome editing” among six
threats listed in the section on weapons of mass destruction. The inclusion of CRISPR and related
techniques in the gallery of rogues came as a surprise to some bioweapons experts, MIT

FOREIGN Magazine Regions Topics Anthologies Media Book Rq
AFFAIRS

SNAPSHOT June1, 2017

Cyberterrorism and
Biotechnology

When ISIS Meets CRISPR

By Amrit P. Acharya and Arabinda Acharya

12/10/19
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“75 research institutions demand new gene technology law”

SPIEGEL ONLINE spigceLm Q
E Menu | Politik Meinung Wirtschaft Panorama Sport Kultur Netzwelt mehrv
WISSENSCHAFT Schlagzeilen | DAX10.502,41 | TV-Programm | Abo

Lebensmittelproduktion
75 Forschungsinstitute fordern neues Gentechnikgesetz

Fiir gentechnisch verdnderte Lebensmittel gelten strenge Regeln in Europa. Nun sprechen sich 75
Forschungseinrichtungen fiir eine Lockerung der Gesetze aus. Sie verweisen dabei auch auf die aktuelle
Trockenheit.

http://www.spiegel.de/wissenschaft/natur/gentechnik-in-der-landwirtschaft-forschungsinstitute-plaedieren-
fuer-neue-gesetze-a-1234773.html

www.vib.be/en/news/Documents/Position paper on the ECJ ruling on CRISPR 12 Nov 2018.pdf

CONCLUSIONS:

The field is riddled with scientific contradictions and
logical misfits (safe in plants/animals, unsafe in
humans)

* ‘Product’ for regulation but ‘process’ of property rights

* ‘Natural’ to avoid regulation but ‘non-natural human
invention’ for IP rights

* Hyping promises to maintain massive (public) cash flow into
(privatized) underdelivering on promised science-fiction
techno-fixes

» Science falls by the wayside to maintain/rescue the DNA-
centered world view that forms the root of power structure

12/10/19
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Thank you!
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