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GMOs and NBTs: A view from
down under

' plant energy biology

Barry Pogson, Australian National University

1. New Zealand — punctuation and grammar matters

2. Australia — state of play and regulatory processes




A tale from New Zealand

* GMOs are regulated under section 26 of the
Hazardous Substances and New Organisms Act
1996 (HSNO)

* |In 2012, Crown Research Institute Scion asked
the Environmental Protection Authority (EPA)
whether organisms are GMOS if created using
NBTSs, specifically

* zinc finger nuclease 1 (ZFN-1) and
 transcription activator-like effectors (TALEs)
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How NZ law defines a GMO

1. Whether the organism meets the definition of a GMO in section 2
of the Act.

2. Ifit does, whether the organism is expressly excluded by
regulations made under the HSNO Act.



*=® FEnvironmental

What the EPA Committee decided P Protection Authority

Te Mana Rauhi Taiao

1. that ZFN-1 and TALEs organisms do meet the definition of a GMO,
but

2. are “similar to” a technique excluded from the Act under
regulations.

....And are thus NOT GMOs



And the Sustainability Council
appealed

SUSTAINABILITY

COUNCILof NEW ZEALAND

* The basis of the appeal to the high court was a reading of the Act



What the NZ High Court ruled:

* The EPA was wrong to conclude that ZFN-1 and TALEs are not
covered by the Act because they share similarities with a technique
listed as not being GM. Only those techniques specifically named in
the regulations are excluded from HSNO. (para 73)

* a3 more cautious approach” would be to leave any change of coverage
to a change of regulation by government.



What was the basis of the appeal?

' I
Interpretation of the following paragraph, in particular (b) Let's eat gran d ma:

For the purposes of the Act, the following organisms

are not to be regarded as genetically modified:

(a)organisms that result solely from selection or natural
regeneration, hand pollination, or other managed,
controlled pollination:

Let's eat, grandma!

(b)organisms that are regenerated from organs, tissues, PUNCTUATION
or cell culture, including those produced through SAVES LIVES!

selection and propagation of somaclonal variants,
embryo rescue and cell fusion (including protoplast
fusion or chemical or radiation treatments that
cause changes in chromosome number or cause
chromosome rearrangements):



Australia

FSANZ — Food Standards Australia and New Zealand

Review of safety for food and feed trails for GMOs

Office of the Gene Technology Regulator

Gene Technology Regulation 2001

- An act of parliament



Food Standards Australia and New Zealand
(FSANZ)

Assessment of all the new proteins being made in the crop for
allergenicity:

- Toxicity studies and must be undertaken in advancement of any food
and feed trials.

- Claims of efficacy, ie the health benefits of the GMO, are also
assessed by FSANZ.

- Other countries use the advice of FSANZ.
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Australian Government Legislation
- The Gene Technology Act 2001

The Act is currently being reviewed to assess its
effectiveness and whether it is still appropriate or

should be modified in light of the new GM and NBT
technologies.

Department of Health
Office of the Gene Technolopy Regulator

Technical Review of the Gene Technology Regulations 2001

Discussion paper:
Options for regulating new technologies

October 2016



Technical Review of the Gene Technology
Regulations 2001

Option 1: no amendment to the Regulations

Option 2: regulate all organisms developed using oligo-directed mutagenesis
and all site-directed nuclease techniques

Option 3: regulate those techniques where nucleic acid template is used to
guide DNA repair (i.e. ODM and SDN-2, -3); SDN-1 type techniques excluded
from regulation

Option 4: exclude organisms from regulation if the genetic changes they carry

are similar to or indistinguishable from the products of conventional breeding
(i.e. exclude SDN-1, -2 and ODM; SDN-3 captured by regulation)

Commenced October 2016 (submissions closed December 2016)



The Agriculiursl Biotechnelogy Coundl of Australie [ABCA) recognises the inportance of new
techaiques in plent and enkmel Beonding. In most cases, new breeding technigues (NEYs| are
i tve irrg and refl of Uaditionsd plant and mimal treedirg methods

Now beeaders can Induce very specific changes in plant and animal genes in & wiy thet mimics the
charges that occur is nature of through raditional Breeding methods. Using NETs can enable
breeders 10 create the same, desired genetic variation with greater prediaion and efficency than
prevdous beweding methods

Genemic changes produced by NETs should be viewsd in Bght of the isherent naturel variability of
plant snd anienal the parable g i charges that ocour with the use of traditional
treeding methods, end the loag sefe history of wie of raditionsd breeding methods

Regulatory oversight of products developed through NETS, If needed, should be Based on sound
schentific prindiples and proportionate o risk

Regulatory oversight that is not commensur ste with riak & son velue adding and results s deley and
higher costs, which Bt the scces of srall and medium slzed enterprbies (SME1) and public
reeding institutions to the ktest irmowvetive breeding took.

PMlant and anirnal beoeders need regulstory certaiaty so they can relfladly plan thelr breeding
programs, product developmment and rmarhet sty slegies.

Consistent regulatory oversight of products developed csing NBTs would facilitate inmsovetion and
allow the uptabs of sdvanced, xnowative treeding spplications by both peivale and public secter
beweders.

Lack of darity in regulstory oversight of products developed using NETs hinders movetion and the
economic benefits this could Bring 1o Australen agrcultuce.

Further information
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Office of the
Gene Technology

Department of Health R l -I:
Office of the Gene Technology Regulator eg U a O r

About the OGTR ~ Have your say v Approved GMOs ~ Working with GMOs ~ Our science v Regulatory compliance v

2016-17 Technical Review of the Gene Technology Regulations B !
2001 - Submissions

This section contains copies of the submissions received for the 2016-17 Technical Review of the Gene
Technology Regulations 2001

¥ Page last updated 14 March 2017

Submissions

Submissions that were received directly by the Regulator are listed below. In addition, over
600 submissions were received via the Do Gooder website. These submissions are
tabulated below.

http://www.ogtr.gov.au/internet/ogtr/publishing.nsf/Content/reviewsubmissions-htm



http://www.ogtr.gov.au/internet/ogtr/publishing.nsf/Content/reviewsubmissions-htm

Technical Review of the Gene Technology Regulations 2001

Option 1: no amendment to the Regulations

Option 2: regulate all organisms developed using oligo-directed mutagenesis and all site-
directed nuclease techniques

Option 3: regulate those techniques where nucleic acid template is used to guide DNA repair
(i.e. ODM and SDN-2, -3); SDN-1 type techniques excluded from regulation

Option 4: exclude organisms from regulation if the genetic changes they carry are similar to or

indistinguishable from the products of conventional breeding (i.e. exclude SDN-1, -2 and ODM,;
SDN-3 captured by regulation)

http://www.ogtr.eov.au/internet/ogtr/publishing.nsf/Content/reviewsubmissions-htm



http://www.ogtr.gov.au/internet/ogtr/publishing.nsf/Content/reviewsubmissions-htm

Product versus Process

Regulatory status
Process features - not gene
technology
gene
technology

targeted changes:
un-guided repair SON-1
Template-guided SDN-2 and
P & . oligo-directed
repair

mutagenesis

oligonucleotide

long template

point mutations

long sequences inserted
and deletions

Product features

Source: OGTR



Types of Genetic Changes —

SDN = site directed nuclease, ODM — oligonucleotide directed nuclease
(see https://croplife.org/wp-content/uploads/pdf_files/SDN-Position-Paper.pdf)

GMO or not?
*SDN-1 (e.g. ZF1, TALEN, Crispr/Cas) — results in mutations

*SDN-2 (e.g. ZF2, TALEN, Crispr/Cas) — results in mutations

*SDN-3 (e.g. ZF3, TALEN, Crispr/Cas — where not used for
cisgenesis or intragenesis) — results in insertions

*Cisgenesis — results in insertions of DNA originating from
the same/sexually compatible species

sIntragenesis — results in insertions of DNA originating from
the same/sexually compatible species

*Transient use of GMO - resulting in negative segregants



“Regulate on the basis of novelty”

Plant varieties developed through the latest
breeding methods should not be differentially
regulated based on the breeding techniques
employed during their development if they are
similar to or indistinguishable from varieties
that could have been produced through earlier
breeding methods



How do we used the research of Dr Craig Cormick
to inform our activities and the NBT debate?

15 % 70 % 15 %

No way,

never!

Not sure, make it safe and regulated and then maybe its OK

Love the
science -
NBTs rule
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m https://www.abca.com.au/2016/page/2/

L-



Some polar bears may pretend to penguins

...others may actually want to
ow Edgars '

gone,
something is
goingon

ow Edgar’s gbne. ... Something’s going on around here.”



Final remarks

* How regulation was written matters moving forward
* Global regulations matter, not just your own country’s rulings

* Position the flag



Types of Genetic Changes —

SDN = site directed nuclease, ODM — oligonucleotide directed nuclease
(see https://croplife.org/wp-content/uploads/pdf_files/SDN-Position-Paper.pdf)

GMO or not?
*SDN-1 (e.g. ZF1, TALEN, Crispr/Cas) — results in mutations

*SDN-2 (e.g. ZF2, TALEN, Crispr/Cas) — results in mutations

*SDN-3 (e.g. ZF3, TALEN, Crispr/Cas — where not used for
cisgenesis or intragenesis) — results in insertions

*Cisgenesis — results in insertions of DNA originating from
the same/sexually compatible species

sIntragenesis — results in insertions of DNA originating from
the same/sexually compatible species

*Transient use of GMO - resulting in negative segregants






