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PROPOSAL SUMMARY AND SUBMISSION GUIDANCE

Making a submission
We would like to hear what you think about the proposals in this document and encourage you to make a submission.
You can enter your submission through a form available from the Environmental Protection Authority website.
The submission form provides the questions asked throughout the consultation document in table format. Page
references are provided on the form to help you locate the discussion in this document relating to specific questions.
There are nine questions in the document. Please consider them all, as they will each contribute to any amendments
that may be made to the Hazardous Substances and New Organisms (Organisms Not Genetically Modified)
Regulations 1998.
Please submit your comments no later than 5.00 pm – 11 December 2015.

Consultation document on proposed amendments to the Hazardous
Substances and New Organisms (Organisms Not Genetically Modified)
Regulations 1998
Date submissions open:

30 October 2015

Purpose:

To consult on proposed amendments to the Hazardous Substances and New Organisms
(Organisms Not Genetically Modified) Regulations 1998

Date submissions close:

11 December 2015

Contact details:

Email:
regulationsconsultation@epa.govt.nz
Post:
Environmental Protection Authority
Private Bag 63 002
Wellington 6140
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Purpose of this document

Scope of this document

1.

4.

This document has been prepared to help you to provide

that New Zealand has under the HSNO Act for the

(EPA) about proposed amendments to the Hazardous

regulation of genetically modified organisms (GMOs).

Substances and New Organisms (Organisms Not
2.

5.

The proposed amendments set out below apply only

Genetically Modified) Regulations 1998 (the Regulations).

to traditional breeding treatments. The proposed

The Minister for the Environment has requested that the

amendments do not include any techniques developed

EPA undertake public consultation on two proposed

after the Regulations came into effect in 1998.

amendments to the Regulations intended to:
1.

2.

6.

This consultation document does not propose changes

correct drafting errors in clause 3(1)(b) of the

that would overturn the scope of the High Court’s

Regulations, identified by the High Court in a

judgment regarding the 1998 Regulations as it relates to

judgment in 2014, and;

treatments (specifically the ZFN-1 and TALENS treatments

clarify that any organisms developed using chemical

that were at issue in the case). For further information see

and radiation treatments1, where those treatments

page 10 paragraphs 35-44.

		were in use in 1998, are captured by the Regulations
and therefore do not require approval as genetically

7.

To help you consider these proposals, the EPA has
provided:

modified organisms under the Hazardous Substances

•

and New Organisms Act 1996 (the HSNO Act).
3.

These proposals maintain the strong legislative framework

your comments to the Environmental Protection Authority

background information on the history of breeding
and genetics including the development of the 		

The EPA is consulting on these proposed amendments

treatments listed in the Regulations;

under section 141(1) of the HSNO Act. Section 141(1)

•

additional detail on the High Court judgment; and

requires that before recommending a change to any

•

information about the criteria used to assess the

regulations, the Minister shall:
(a) 	 request the [Environmental Protection] Authority to—
(i) do everything reasonably practicable on its part 		

proposal.
8.

statutory Māori Advisory Committee, on the consultation is

to advise all persons, who or which in its opinion 		
may be affected by any Order in Council2 made 		
in accordance with the recommendation, of the 		
proposed terms of the Order in Council; and
(ii) give such persons a reasonable opportunity 		
to make submissions on them to the Authority; and
(iii) 	advise the Minister of any submissions received, 		
and any comments the Authority wishes to make 		
on the submissions or the proposed Order in 		
Council; and
(b) 	 request the [Environmental Protection] Authority to
advise on the best international practices and
standards for the safe management of hazardous
substances and new organisms.

1 This consultation document generally uses the term “treatments”, unless the
context requires other terminology, such as specific definitions in legislation or
international agreements.
2 This is effectively the Regulations.

A statement from Ngā Kaihautū Tikanga Taiao, the EPA’s
provided after the description of the proposals.

9.

A glossary of terms has been provided in Appendix 2
of this consultation document to assist the reader with
the understanding of technical terms (links to additional
sources of information are also available).
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The proposals
(Organisms Not Genetically Modified) Regulations 1998

Statement from Ngā
Kaihautū Tikanga Taiao

(the Regulations) prescribes certain organisms as not

Tēnā koutou e ngā kaitiaki o te motu, huri noa.

genetically modified for the purposes of the Act . This

The Hazardous Substances and New Organisms

means that these organisms do not require approval

(Organisms Not Genetically Modified) Regulations

under the Act as GMOs. The treatments that produce

1998 are currently being reviewed. The EPA

these organisms are referred to in this document as “listed

has been directed to prepare a document on

treatments”. For nearly 20 years, the listed treatments in

a proposal to change the Regulations and

the Regulations have allowed a wide range of crops to be

undertake consultation on this proposal.

grown and developed in New Zealand, including durum

Iwi/Māori have an opportunity to lodge

wheat, swedes, barley, grapefruit, lupin (as animal fodder),

submissions on this matter.

10. The Hazardous Substances and New Organisms

tomatoes, and wine grapes.
11. In 2014, a High Court judgment identified drafting errors

Ngā Kaihautū Tikanga Taiao, the EPA’s statutory
Māori Advisory Committee, understands the

in the Regulations. It also held that the listed treatments

document essentially outlines a technical

must be read as an exhaustive list (ie, only the listed

amendment. Ngā Kaihautū recognise that

treatments and no others may be considered excluded

change to the Regulations is required following a

from regulation as GMOs). The High Court’s judgment

High Court judgment in May 2014. This decision

may have implications for crops grown in New Zealand,

has created uncertainty for both future applicants

because there are crops produced through treatments that

and current users of what have previously been

were previously thought to be covered by the Regulations

unregulated technologies.

that could now require HSNO approval from the EPA.
12. To restore clarity to the regulatory regime, two
amendments to the Regulations are proposed.
13. The proposed amendments would:
1.

2.

It is important that people are aware of the
context of the proposal and the document
provides this information. In short, the proposal is
to clarify that organisms bred using conventional

correct drafting errors in clause 3(1)(b) of the current

treatments are not considered genetically

Regulations, as identified by the High Court. Examples

modified under the law. The organisms that are

of the drafting errors included the use of “and” and the

bred using these methods, for example many

placement of brackets in clause 3(1)(b); and

varieties of tomatoes, are indistinguisable from

clarify that the Regulations cover all organisms 		

organisms that can arise from natural processes.

created using chemical and radiation treatments in

The proposal will clarify and update the

use for mutagenesis on or before 29 July 1998, as was

Regulations to create certainty for industry and

previously assumed to be the case under the 		

all New Zealanders so that there is clearer

Regulations. Organisms resulting from treatments 		

definition of whether or not an organism is

developed after this date would continue to be 		

genetically modified.

regulated as GMOs.

As tāngata whenua and kaitiaki, your submissions

14. Further detail on the proposals can be found in the section

will be a valuable part of the review process.

“Proposed amendments to the Regulations” (page 12,

A summary of submissions will be sent to the

paragraph 46 and onwards).

Minister for the Environment to consider when he
decides whether or not to recommend changes
to the Regulations.
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Overview of the regulatory framework
and its current operation
15. There is a long and continuous history of crop and animal
improvement through selective breeding around the
world. This history more recently includes the introduction

Step 1:
18. The definition of a GMO in the HSNO Act is:

of the treatments that have been listed in the Regulations.
These pre-1998 treatments have a history of safe use,

“genetically modified organism means, unless expressly

are used all over the world, and there is strong scientific

provided otherwise by regulations, any organism in which

knowledge of their effects.

any of the genes or other genetic material— (a) have
been modified by in vitro techniques; or (b) are inherited

16. As a result of scientific advances and societal expectations,
Parliament legislated for the greater regulation of

or otherwise derived, through any number of replications,

GMOs through the HSNO Act. The Act contains a broad

from any genes or other genetic material which has been

definition of a GMO that encompasses all in vitro (literally,

modified by in vitro techniques”

“in glass”, generally referring to treatments outside of
a living organism) breeding treatments. In 1998, there

Step 2:

was recognition that, given the historical use of some
in vitro and other conventional breeding treatments,

19. If an organism meets the definition in Step 1, a second

the Regulations would need to expressly provide that

step is required to determine whether the organism is

organisms created using such treatments should not be

covered by the Regulations. The Regulations describe

regarded as GMOs for the purposes of the HSNO Act.

organisms that meet the HSNO Act’s GMO definition but

17. The EPA notes that New Zealand maintains a stringent

are not to be regarded as GMOs for the purposes of the

regime in respect of new organisms. Before any GMOs can

Act. Appendix 1 provides the current list of organisms

be imported, developed, field tested or released into the

covered in the Regulations. See Figure 1 for a depiction of

environment, approval must be received from the EPA.
There are effectively two steps for determining whether
an organism is a GMO that would be regulated for the

the two step process.
20. Without the Regulations, organisms that are propagated
and bred by tissue culture, artificial insemination, clonal

purposes of the HSNO Act.

propagation and other in vitro treatments would have to
be regulated as GMOs.

Figure 1: Process for defining what is not a GMO for the purposes of the HSNO Act

NO

STEP 2
YES

STEP 1
Does the organism
meet the definition
of GMO in the Act?

NO

Is the organism
expressly excluded
by the Regulations?

Not a GMO

YES

GMO:
Application and
approval required

Not a GMO
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Background
Selective breeding, mutations
and agriculture
21. Individuals within populations of organisms generally differ

25. Key to many of the breeding treatments currently under
discussion is the genetic variation that is created by
mutagenesis. A description of mutagenesis and how
the treatments currently covered by the Regulations

from one another. These differences can be in their major

fit into this context is provided below. It is necessary to

physical characteristics: height, weight, colour, shape, etc.

understand this context in order to properly evaluate the

or they can be more subtle, for example, susceptibility to

proposed amendments to the Regulations.

disease, timing of seed germination or fruit ripening. Some
of this variation can be explained by different life histories
and exposure to different environments, but a significant
proportion of such variation is due to differences in the
DNA sequences between individuals (such differences are
referred to as mutations) which are hereditary (ie they have
a genetic basis).
22. Farmers have been taking advantage of hereditary
variation by identifying and selecting plants and animals
with superior characteristics since the invention of
agriculture more than 10,000 years ago. This process
is known as artificial selection. Farmers also began to
crossbreed the best performers with each other to more
rapidly produce even better performing offspring in
subsequent generations. This process is known as selective
breeding. It is applied extensively to create a wide range of
plant varieties and animal breeds.
23. Understanding of genetics as well as biochemistry has led
to further advancements in breeders’ abilities to create
genetic variation (ie mutations) and introduce new traits.
Among these advancements was the development of
treatments in the early 1970s that have come to be known
as genetic modification, resulting in the development of
organisms that have come to be known collectively as
genetically modified organisms (GMOs).
24. While there is no universally-accepted definition of a GMO,
a common perception of genetic modification is the
artificial introduction of foreign nucleic acids (from outside
the species of interest) into an organism. However, the
HSNO Act defines a GMO much more broadly than this, as
any organism that has been modified by in vitro techniques.
As noted in the overview of the regulatory framework on
page 7, the Regulations then list a range of chemical and
radiation treatments (among others) that, when used, do
not result in a GMO for the purposes of the HSNO Act.

Mutagenesis
26. Mutagenesis can be defined as the creation of genetic
mutations (ie, a change in the DNA sequence) in any
organism. Genetic mutations are the basis for genetic
variation, evident in the different appearance and
characteristics of individual members of a species. Such
diversity is essential to the evolution, adaptation and
survival of all species.
27. Mutations can be caused by external factors, known as
mutagens. Many factors in nature, such as ultraviolet
radiation in sunlight, various environmental chemicals
(both natural and synthetic), and viruses, are mutagenic
(ie can induce genetic mutations). Mutations can arise
naturally, although rarely, in the absence of a mutagen. For
example, cells occasionally fail to correct errors that occur
during DNA replication.
28. Mutations can be broadly divided into “point mutations”
(base pair substitutions, insertions or deletions in the
DNA; see figure 2), larger-scale structural mutations within
and between chromosomes (inversions, translocations,
duplications and larger insertions and deletions; figure 2),
and mutations leading to changes in the chromosome
number (ploidy).
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Induced mutagenesis
29. Ordinarily, mutations are relatively rare events. However,
starting in the early to mid-twentieth century, breeders
discovered that the mutation rate in crop plants, and thus
genetic variation, can be increased artificially via physical
treatment (eg radiation, heat-shock) or chemical treatment
(eg ethyl methane sulphonate (EMS), sodium azide, diethyl
sulphonate (DES)). Selecting organisms with desired traits
arising from such treatments thus accelerates breeding
programmes.
30. Breeding using the currently listed treatments is generally
considered safe. These treatments provide breeders with
the ability to create improved crop varieties and animal
breeds used in a range of commercial applications.

Figure 2: Examples of mutations3

3 Adapted from: National Institutes of Health “Talking Glossary of Genetic Terms.”
National Human Genome Research Institute. 15 October 2015, from
http://www.genome.gov/glossary/
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Why are the Regulations being reviewed now?
31. Amendments are proposed to the Regulations because
a High Court judgment in 2014 created uncertainty

The High Court judgment
37. In 2014, the interpretation of the Regulations adopted by

around the legal status of a number of treatments and the

the EPA Decision-making Committee was challenged in

organisms they produce, many of which are in common

the High Court. The High Court did not consider whether

use in our primary production sectors.

organisms resulting from those two treatments ought to

32. This uncertainty affects anyone who has been growing

be regulated, but rather considered how the drafting and

crops or cultivating organisms developed through

interpretation of the Regulations for those treatments

the use of chemical or radiation treatments. Until the

could be applied.

High Court judgment, these chemical and radiation

38. In its judgment, the High Court identified a drafting error4

treatments and the organisms that they have produced

(specifically the placement of brackets) in clause 3(1)(b) of

had been considered as excluded from regulation. The

the Regulations.

amendments are therefore proposed to provide certainty
for all stakeholders.
33. To address uncertainty, the proposed amendments to the

39. The High Court also considered the EPA’s interpretation of
the Regulations and decided that the list of treatments in
the Regulations was not a list of examples, but rather an

Regulations would entail re-drafting to remove errors, and

exhaustive list. In other words, if a treatment is not on the

clarifying the list of treatments covered by the Regulations.

list, organisms resulting from that treatment are regulated

The Regulations came into force on 29 July 1998, and this

by the HSNO Act as GMOs.

date also provides a definition for what is considered a
new organism under the HSNO Act.
34. The proposed amendments would apply to chemical and

40. Based on this consideration, the High Court quashed the
EPA determination about ZFN1 and TALENs treatments
because they generally cause point mutations, not

radiation treatments in use for mutagenesis on or before

chromosome rearrangements, and the list set out in

29 July 1998. This proposed amendment would clarify

the Regulations, refers to chemical treatments as being

the legal status of organisms produced through these

those that cause “…changes in chromosome number

treatments.

or…chromosome rearrangements”. Consequently, any

Addressing the implications
of the High Court case

organisms produced by these two genome editing
treatments would require approval under the HSNO Act.
41. A full copy of the High Court judgment is available online.

35. Section 26 of the HSNO Act allows the EPA to make
statutory determinations on whether organisms are new
organisms. In relation to GMOs, this means that the EPA can
determine whether or not an organism is covered by the
Regulations. If it is, then a HSNO approval is not required.
36. In 2013, an EPA Decision-making Committee determined
that two “genome editing” treatments (ZFN1 and TALENs)
were sufficiently similar in their effect to chemical
treatments already listed in the Regulations. The
Committee determined that organisms resulting from
these two treatments were not GMOs on the grounds that
clause 3(1)(b) in the Regulations was a list of examples and
that it was not exhaustive.

4 CIV 2013-485-877 paragraph 72.

11

Implications of the High Court judgment
42. There are many conventional chemical mutagenesis
treatments in common use whose primary or sole mode
of action is to cause point mutations (see figure 2). Before
the High Court decision, these conventional treatments
had always been regarded as not resulting in GMOs by
stakeholders and regulatory and enforcement agencies,
both in New Zealand and internationally. Such treatments
have wide and historical use dating back at least 60 years.
43. The High Court decision means organisms developed
using some conventional treatments (ie, treatments
that cause point mutations as opposed to chromosome
rearrangements or changes in chromosome number)
are not covered by the Regulations and so may require
approval.
44. This would predominantly affect crops currently growing
in New Zealand such as durum wheat, swedes, barley,
grapefruit, lupin (as animal fodder), tomatoes, and wine
grapes. Should these crops now require regulation as
GMOs, anyone who uses such crops could be significantly
affected. An amendment to the Regulations would clarify
the regulatory status of these organisms.
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Proposed amendments to the Regulations
45. Two amendments are proposed to address the
ramifications of the High Court judgment.

Proposal one
46. First, it is proposed to amend clause 3(1)(b) of the
Regulations to remove the drafting errors identified
by the High Court judgment. This proposed change
is set out below.
“organisms that are regenerated from organs, tissues, or cell
culture, including those produced through selection and
propagation of somaclonal variants, embryo rescue, and
cell fusion (including protoplast fusion) or and chemical or
radiation treatments that cause changes in chromosome
number or cause chromosome rearrangements):”

49. To address this issue the amendment would be drafted
to ensure that all conventional treatments that were in
use for mutagenesis on or before July 1998 are covered.
This date is when the original Regulations came into
force. Providing a cut-off date for regulated treatments is
consistent with the need to provide an express exclusion
under the Regulations.
50. The Regulations would no longer be limited only to
treatments that cause chromosome rearrangements
or changes in chromosome number. Other commonly
used chemical treatments that cause point mutations,
such as ethyl methane sulphonate, diethyl sulphonate, or
sodium azide would be confirmed as being covered by
the Regulations (provided the treatment was in use for

Proposal two

mutagenesis on or before 29 July 1998) and this would

47. Second, it is proposed to further amend the Regulations

give certainty to the regulatory status of many crops

to give certainty that any organisms in New Zealand
developed using conventional chemical and radiation
treatments that were in use for mutagenesis on or before
29 July 1998 are covered by the Regulations and therefore
do not require HSNO approval (ie would be considered not
to result in GMOs).
48. Further amendment is proposed because some of these
chemical and radiation treatments cause changes in the
DNA sequence other than “chromosome rearrangements
or changes in chromosome number” (as currently
specified in clause 3(1)(b) of the Regulations). Examples
of such treatments include ethyl methane sulphonate,
diethyl sulphonate, and sodium azide. Without this
proposed amendment, some organisms resulting from
such treatments may not be expressly covered by the
Regulations, as required by section 2(1) of the HSNO Act, in
its definition of a GMO.

currently cultivated in New Zealand.
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Criteria for assessing the proposed amendments
51. The HSNO Act does not provide specific criteria regarding

55. Matters relevant to the purpose of the HSNO Act may be

the basis on which the Regulations may be made, though

subjective in nature, resulting in a range of opinions about the

all persons exercising functions powers or duties under the

most appropriate way to regulate. The HSNO Act requires that

Act need to apply sections 4 to 7.

all views are given due consideration when considering a final

52. This section explains three criteria which the review of the
Regulations has identified to assess the proposals against.
This consultation process provides a way for us to seek
feedback about the extent to which the proposals meet
the criteria.
53. The criteria that have been identified for assessing these

approach to regulation. The consultation process enables us
to capture a wide range of views to inform that advice.
Precautionary approach
56. The HSNO Act requires a precautionary approach to
managing adverse effects where there is scientific and
technical uncertainty about those effects. What constitutes

proposed amendments are:

a precautionary approach is not further defined, but it is

•

consistency with the purpose and principles of the

important to note that a precautionary approach does not

HSNO Act;

necessarily mean a “no-risk” regime.

•

certainty and predictability: the Regulations must 		
provide express exclusions; and

•

international context: be consistent with 		
New Zealand’s international obligations.

57. When the currently-listed treatments were selected, a
history of safe use was one of two criteria for selecting
treatments – the other being sufficient scientific knowledge
about the effects of a treatment. It is considered that the
proposals are consistent with this approach.

Questions — Criteria for assessing proposals
Question 1 — Do you agree with the proposed criteria?
If not, why not?
Question 2 — Would you propose any other criteria not
covered?

Criterion 1: Consistency with the
purpose and principles of the HSNO
Act, including the precautionary
approach
Purpose and principles of the HSNO Act
54. The purpose and principles of the HSNO Act are outlined
in sections 4-8 of the Act. Proposing amendments to the
Regulations requires consideration of the effects of the
proposals on the environment, human health and safety,
society and community, Māori, economy and international
obligations. Any amendments must be legally workable
and sensible in the context of the HSNO Act.

Questions — Consistency with the purpose
and principles of the HSNO Act, including the
precautionary approach
Question 3 — From your perspective, how do you think
that the proposals meet the purpose and principles of the
HSNO Act? Why? Why not?
Question 4 — Do you think the proposals are consistent
with a precautionary approach? Why? Why not?

Criterion 2: Certainty and
predictability
58. The HSNO Act provides for regulations to be made
that expressly list organisms that are not GMOs for the
purposes of the Act. This means that the Regulations
must be sufficiently clear and certain to enable their
interpretation and application.
59. It is critical that treatments are well defined in order to ensure
that organisms resulting from these treatments are expressly
identified as not GMOs. While it is usually clear whether or
not a treatment is covered by the Regulations, the High
Court case demonstrates the importance of clear drafting.
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60. Proposal (1) would make grammatical changes to clause
3(1)(b) with a change in the placement of a bracket, and
set chemical and radiation treatments off as separate

of uses (namely LMOs for intentional introduction into the
environment)5.
64. There is no requirement for the definitions of a GMO

treatments, to address the High Court’s comments

in the HSNO Act and an LMO in the Protocol to match

regarding the drafting of the clause.

exactly, and they don’t currently. Article 3 of the Protocol

61. Proposal (2) would clarify that only chemical and radiation
treatments that were in use for mutagenesis before
29 July 1998 are covered by the Regulations. There is a

contains the following definitions of LMO and modern
biotechnology:
“(g) Living modified organism means any living

need to ensure that mutations other than chromosone

		

organism that possesses a novel combination 		

rearrangements and changes in chromosome number are

		

of genetic material obtained through the use of

covered by the Regulations. These changes, if adopted,

		

modern biotechnology.”

would provide certainty to the primary production sector
for the use of these treatments now and in future.

“(i) “Modern biotechnology” means the application of:
		

a. In vitro nucleic acid techniques, including 		

			 recombinant deoxyribonucleic acid (DNA) and
Questions — Certainty and predictability
Question 5 — Do you think the proposals would provide
sufficient certainty and predictability for users?
Why? Why not?

			 direct injection of nucleic acid into cells or 		
			 organelles, or
		

b. Fusion of cells beyond the taxonomic family,

that overcome natural physiological reproductive or
recombination barriers and that are not techniques
used in traditional breeding and selection.”

Criterion 3: International context

65. The Protocol is implemented in New Zealand through the
HSNO Act and the Imports and Exports (Living Modified

62. Section 6 of the HSNO Act requires that the EPA consider

Organisms) Prohibition Order 2005. Any amendment

New Zealand’s international obligations, and section

to the Regulations would need to be consistent with

141 of the Act requires the EPA to advise the Minister on

New Zealand’s obligations under the Protocol. This

international best practice for the regulation of GMOs.

proposal is considered consistent with New Zealand’s

This section outlines international obligations and briefly

obligations under the Cartagena Protocol.

outlines how some of New Zealand’s major trading
partners regulate GMOs and chemical and radiation
treatments. It is considered that the proposals presented

World Trade Organization agreements
66. Any amendments to the Regulations would also

in this consultation document align with New Zealand’s

need to be consistent with New Zealand’s World

international obligations.

Trade Organization (WTO) obligations under the

International obligations
The Cartagena Protocol
63. New Zealand is a party to the Cartagena Protocol on

WTO Agreement on the Application of Sanitary and
Phytosanitary Measures (SPS Agreement) and the WTO
Agreement on Technical Barriers to Trade (TBT Agreement).
67. Under the SPS Agreement, any sanitary and phytosanitary

Biosafety 2000 (the Protocol) which is a Protocol to the

measures must be applied only to the extent necessary

Convention on Biological Diversity 1992. The Protocol

to protect human, animal or plant life or health, based on

contributes to ensuring an adequate level of protection in

scientific principles and not maintained without sufficient

the transfer, handling and use of living modified organisms

scientific evidence (except in situations where insufficient

(LMOs) that may have adverse effects on the conservation

scientific evidence is available, in which case provisional

and sustainable use of biological diversity, also taking into

measures are warranted). Further, SPS measures must

account risks to human health. Central to the Protocol

not unjustifiably discriminate between WTO members or

is an “advance informed agreement” procedure that
must be followed before the transboundary movement
between Parties to the Protocol of LMOs for certain types

5 Does not apply to LMOs for direct use as food, feed or processing (LMO-FFP;
Article 11 is applicable for LMO-FFP), LMOs in human pharmaceuticals (see
Article 5) or LMOs in transit or contained LMOs (see Article 6).
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constitute a disguised restriction on trade. This proposal

The following questions ask whether you agree with the

is considered consistent with New Zealand’s obligations

proposed amendments or not, taking into consideration the

under WTO agreements.

information and discussion in this document.

International alignment
68. The proposed amendments would bring New Zealand
back into alignment with most countries, with the

Question — Proposal: Redraft clause 3(1)(b) to
clarify the list of chemical treatments covered by the
Regulations (see paragraph 46)

exception of Canada. As other countries (including
trading partners such as the United States, members
of the European Union, and Australia) do not regulate
chemical and radiation treatments as genetic modification
treatments, the proposed amendments would be
consistent with their approach to the regulation of GMOs.
69. Foods derived from organisms created by chemical and
radiation mutagenesis are not considered to be genetically
modified foods under the joint Australia and New Zealand
food standard system and therefore the proposed
amendments would ensure the alignment of permissions
for release of crops with permissions to use as a food in
New Zealand.
70. In Canada, the chemical and radiation treatments covered
by this proposal are neither regulated nor unregulated.
This is because Canadian regulation, under the Canadian
Food Inspection Agency and Health Canada, is triggered
by novel traits rather than the treatments used to develop
organisms. This differs from New Zealand’s treatmentsbased approach.
Questions — International context
Question 6 — What are your views on the relative
importance of international alignment?
Question 7 — Can you describe what impact
implementing these proposals would have on your
business or the market you operate in, particularly where
you trade internationally?

Question 8 — Do you agree with this proposal?
Why? Why not?
Question — Proposal: clarify that the Regulations
cover all organisms created using chemical and
radiation treatments in use for mutagenesis on or
before 29 July 1998 (see paragraphs 47–50)
Question 9 — Do you agree with this proposal?
Why? Why not?
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The questions
Questions — Criteria for assessing proposals
Question 1 — Do you agree with the proposed criteria?
If not, why not?
Question 2 — Would you propose any other criteria not
covered?

Questions — Consistency with the purpose
and principles of the HSNO Act, including the
precautionary approach
Question 3 — From your perspective, how do you think
that the proposals meet the purpose and principles of the
HSNO Act? Why? Why not?
Question 4 — Do you think the proposals are consistent
with a precautionary approach? Why? Why not?

Questions — Certainty and predictability
Question 5 — Do you think the proposals would provide
sufficient certainty and predictability for users?
Why? Why not?

Questions — International context
Question 6 — What are your views on the relative
importance of international alignment?
Question 7 — Can you describe what impact
implementing these proposals would have on your
business or the market you operate in, particularly where
you trade internationally?

Question — Proposal: Redraft clause 3(1)(b) to
clarify the list of chemical treatments covered by the
Regulations (see paragraph 46)
Question 8 — Do you agree with this proposal?
Why? Why not?
Question — Proposal: clarify that the Regulations
cover all organisms created using chemical and
radiation treatments in use for mutagenesis on or
before 29 July 1998 (see paragraphs 47–50)
Question 9 — Do you agree with this proposal?
Why? Why not?
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Appendix 1: Organisms not genetically modified
Regulation 3 of the HSNO (Organisms Not Genetically Modified)

Table 2 lists treatments that are not considered to create

Regulations 1998 expressly prescribes organisms that are not

organisms that are GMO for the purposes of the HSNO Act. The

GMO for the purposes of the HSNO Act. Its provisions are set

treatments were widely used and generally considered routine

out in full below:

when the Regulations came into force in 1998.

3

Organisms not genetically modified
(1) For the purposes of the Act, the following organisms 		

Table 2: The treatments currently listed in the
Regulations

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:

		

(b) organisms that are regenerated from organs, tissues,

		

or cell culture, including those produced through

		

selection and propagation of somaclonal variants,

		

embryo rescue, and cell fusion (including protoplast

-Selection and propagation of somaclonal

		

fusion or chemical or radiation treatments that cause

variants

		

changes in chromosome number or cause 		

-Embryo rescue

		chromosome rearrangements):

Clause

Treatments as listed in the Regulations
-Selection or natural regeneration

3(1)(a)

-Hand pollination
-Other managed, controlled pollination

3(1)(b)

-Cell fusion (including protoplast fusion

		

(c) organisms that result solely from artificial

or chemical or radiation treatments that

		

insemination, superovulation, embryo transfer, or 		

cause changes in chromosome number, or

		embryo splitting:
		

chromosome rearrangements)

(d) organisms modified solely by—

-Artificial insemination

			

(i) the movement of nucleic acids using 		

			

physiological processes, including conjugation, 		

			

transduction, and transformation; and

-Embryo transfer

			

(ii) plasmid loss or spontaneous deletion:

-Embryo splitting

		

(e) organisms resulting from spontaneous deletions,

		

rearrangements, and amplifications within a single 		

		

genome, including its extrachromosomal elements.

3(1)(c)

-Movement of nucleic acids via conjugation,
3(1)(d)

(2) Despite anything in subclause (1)(d), if nucleic acid
transferred using any of the techniques referred to in 		
resulting organism is a genetically modified organism for
the purposes of the Act.

transduction, and transformation (as long as the
nucleic acids have not been manipulated in vitro)
-Plasmid loss or spontaneous deletion

molecules produced using in vitro manipulation are
subparagraph (i) or subparagraph (ii) of subclause (1)(d), the

-Superovulation

-Spontaneous deletions, rearrangements, and
3(1)(e)

amplifications within a single genome, including
its extrachromosomal elements
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Appendix 2: Glossary of terms
This glossary of terms is provided as a guide to some of the

Biochemistry

more technical terms used in the discussion document.

The branch of science concerned with the chemical processes

For further information, there are other freely available sources

and substances in living organisms.

of information, such as the Talking Glossary of Genetic Terms,
available from the US National Institutes of Health
(www.genome.gov/glossary/)
NB: terms used in definitions that are defined elsewhere in this
document, including this Appendix are in boldface.
Adenine
A compound which is one of the four constituent bases of
nucleic acids. It is a member of a class of molecules known as
purines. Adenine pairs with thymine in double-stranded DNA
to form a base pair.
Aneuploid
See “Ploidy”.
Amino acid
In chemical terms, any small organic molecule that contains
both carboxylic acid (-COOH) and amino (-NH2) functional
groups.

Chromosome
A DNA molecule that contains some or all of an organism’s
genome. For example, a typical human cell contains 46
chromosomes, with each chromosome being part of the
human genome. In contrast, a typical bacterial cell contains
only one chromosome, comprising its entire genome.
Chromosome rearrangement
See “Mutation”.
Clonal propagation
Asexual replication and propagation of many new organisms
from a single organism, all of which have the same genotype.
Cytosine
A compound which is one of the four constituent bases of
nucleic acids. It is a member of a class of molecules known as
pyrimidines. Cytosine pairs with guanine in double-stranded
DNA to form a base pair.

In biological terms, any of twenty molecules that fit the
chemical description above, that comprise the subunits of

Deoxyribonucleic acid

protein molecules.

See “DNA”.

Artificial insemination

Diploid

The medical or veterinary procedure of injecting semen into the

See “Ploidy”.

vagina or uterus.
DNA
Artificial selection

A long-chain information-rich macromolecule that carries

The process of identifying and selectively growing the offspring

the genetic instructions governing the characteristics,

of varieties and/or breeds with superior characteristics. See also

function and heredity of all living organisms and many viruses.

“Selective breeding”.

The DNA molecule is composed of four smaller subunits,
known as nucleotides. The arrangement (sequence) of these

Base pair

nucleotides in the DNA chain is neither random nor repetitive.

A pair of complementary bases in a double-stranded nucleic

Rather, the sequence of the nucleotide subunits encodes

acid molecule (either DNA or RNA), consisting of either

the genetic instructions in the DNA. The DNA molecule is

cytosine paired with guanine, or adenine paired with

usually found in a double-stranded form, with the two strands

thymine (in DNA) or uracil (in RNA).

containing sequences that are complementary to each other.

As a verb, the act of forming a base pair.

This complementarity enables the faithful copying of the
genetic information from generation to generation, with one
strand serving as the template to copy the other, and vice versa.

19

DNA sequence

Genetic variation

The exact order of the nucleotides in a segment of DNA, such

A term used to describe the differences in the DNA sequences

as a chromosome.

in the genomes of organisms within a species.

Duplication mutation

Genetics

See “Mutation”

1. The scientific discipline regarding the study of genes,
heredity and the variation of inherited traits or

Enzyme
A protein that functions as a catalyst – accelerating a chemical
reaction without being consumed in the reaction itself.
Gene
The fundamental unit of heredity. A segment of nucleic acid
that encodes a function that governs, regulates or modulates a
trait or traits in an organism.
Genetic
A term describing anything relating to genes or heredity.

characteristics.
2. The genetic characteristics or traits of an organism.
Genome
The complete complement of all of an organism’s genes,
comprising all of its DNA.
Genome editing
Any of several high-efficiency site-directed mutagenesis
techniques in which DNA is precisely added, replaced or
removed at one or more specific sites in a genome.

Genetically modified organism

Type 1: any of several treatments in which a double-strand

There is no universally agreed definition of a genetically

break in the DNA is made at a specific sequence in an

modified organism (GMO). However, in New Zealand, a

organism’s genome, which is subsequently repaired by

GMO is defined in law by the Hazardous Substances and New

the cell via non-homologous end joining (NHEJ). Point

Organisms Act (1996), as excerpted below:

mutations are often introduced as a result of the repair

“genetically modified organism” means, unless expressly provided
otherwise by regulations, any organism in which any of the genes
or other genetic material–
a. Have been modified by in vitro techniques; or
b. Are inherited or otherwise derived, through any number of
replications, from any genes or other genetic material which has
been modified by in vitro techniques
Genetic code
The means by which DNA sequence is read by enzymes and
translated into the proteins that are the structural components

process. This was first introduced as a concept with zinc
finger nuclease as the enzyme used to make the doublestrand break, so was originally known as ZFN-1.
Type 2: like Type 1 genome editing, but utilising the
introduction of a short “guide DNA” sequence with a
specific mutation that is incorporated during the DNA
repair process via homologous recombination. A specific,
user-specified mutation is introduced as a result of this
process. This was first introduced as a concept with zinc
finger nuclease as the enzyme used to make the doublestrand break, so was originally known as ZFN-2.

and molecular machinery of all organisms. It is essentially a

Type 3: Like Type 2 genome editing, but utilising the

set of rules that determine how the four-letter code of DNA is

introduction of a guide sequence that contains a longer

translated into the 20-letter code of amino acids, which are the

stretch of DNA, such as an entire gene. This process can be

building blocks of proteins.

used to replace one copy of a gene for another precisely
at the gene’s normal location in the genome, or it can be

Genetic modification

used to create a precise gene duplication (both cisgenic

There is no universally agreed definition of genetic

events), or it can be used to precisely create a genetically

modification. However, a common perception of genetic

modified organism containing foreign DNA. This was first

modification is the artificial introduction of foreign DNA into

introduced as a concept with zinc finger nuclease as the

an organism.

enzyme used to make the double-strand break, so was
originally known as ZFN-3.

20
PROPOSAL SUMMARY AND SUBMISSION GUIDANCE

Genome sequence

Macromolecule

The arrangement of nucleotides of an organism’s genome, its

A molecule containing a very large number of atoms, such as a

complete DNA complement. Scientists can now ‘read’ the order

protein, nucleic acid, or synthetic polymer such as polyester.

of the nucleotides in a genome, which is stored as a computer

Macromolecules are usually composed of smaller molecules

file and deduce gene sequences from it.

known as monomers or subunits that are bonded together in a
long “chain”.

Genotype
The genetic makeup of an organism with reference to its

Meiosis

genes and their similarities with or differences from other

A cell division process that results in four daughter cells each

organisms of the same species.

with half the number of chromosomes of the parent cell, as in
the production of sperm and egg cells, or of plant ova or pollen.

GMO
See “Genetically modified organism”.

Mitosis
A cell division process that results in two daughter cells each

Guanine

having the same number and kind of chromosomes as the

A compound which is one of the four constituent bases of

parent cell, typical of ordinary tissue and cell growth.

nucleic acids. It is a member of a class of molecules known as
purines. Guanine pairs with cytosine in double-stranded DNA

Mutagen

to form a base pair.

An agent, such as radiation or a chemical that causes mutations.

Haploid

Mutagenesis

See “Ploidy”

The creation of a mutation or mutations in organisms.

Homologous recombination
A type of genetic recombination in which nucleotide
sequences are exchanged between two similar or identical
molecules of DNA. This is used by cells as a DNA repair
mechanism, using a sister chromosome as a template for
recombination to accurately repair breaks that occur on both
strands of DNA, known as double-strand breaks. Homologous
recombination is also used by cells during meiosis, which
increases genetic diversity in reproduction.

Chemical mutagenesis: a technique using a wide variety
of chemicals to induce mutations at random sites in an
organism’s genome. As examples, mutagenic chemicals
may chemically modify DNA, by altering the structure of
the bases, by forming adducts to it, and/or by breaking
the DNA strand(s). Alternatively, they may be nucleotide
analogues that can be incorporated into DNA but alter
base pairing interactions, or by inserting between the
base pairs, which interferes with replication.
Oligonucleotide-directed mutagenesis: a form of site-

Insertion mutation

directed mutagenesis which uses an oligonucleotide

See “Mutation”

that can base pair with DNA in a cell, but contains a
sequence difference in it relative to the organism. This

Inversion mutation

sequence difference can be used to create a mutant gene

See “Mutation”

in vitro, using cellular DNA repair mechanisms.

In vitro
A Latin term literally meaning “in glass”, used to describe
biotechnological techniques carried out in the laboratory in test
tubes or other containers outside of a living organism.

Physical mutagenesis: a technique that generally uses
a source of ionising radiation, generally a radioactive
material, or ultraviolet light, to create damage to the DNA,
which can cause mutations, through errors in repair of the
DNA. In some cases, heat or pressure can also be used as a
physical mutagen.
Site-directed mutagenesis: any of several biotechnological
techniques used to make specific and intentional changes to
the DNA sequence of a gene and any gene products.
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Mutation

Oligonucleotide

A heritable alteration in the genome sequence of an

A molecule that is a short-chain strand of DNA or RNA

organism. Mutations can be simple base pair changes,

containing a relatively small number of nucleotides linked

insertions of additional new sequences, deletions, chromosome

together.

rearrangements, chromosome loss, chromosome duplication,
etc. Some of these different types of mutations are defined

Oligonucleotide-directed mutagenesis

below:

See “Mutagenesis”.

Duplication mutation: a mutation in which a segment
of DNA is duplicated in an organism’s genome. Such
duplications can be widely varying in scale, and they can
occur in tandem with the original sequence, or at a remote
site from the original sequence. A common type
of insertion mutation.

Plasmid
A circular DNA molecule that is separate from chromosomal
DNA. Plasmids are commonly found in bacteria, protozoa and
yeasts. Plasmids can be used by researchers to transfer genes
from one organism to another.

Insertion mutation: a mutation in which a segment

Ploidy

of DNA is inserted into the genome relative to the

The number of sets of chromosomes in a cell, or in the cells of

unmutated copy.

an organism.

Inversion mutation: A chromosome rearrangement in

Diploid: a cell or organism with two paired sets of

which a segment of a chromosome is reversed end to end

chromosomes, one set inherited from each parent.

from its normal orientation.

Haploid: a cell or organism with one set of chromosomes,

Point mutation: A mutation affecting only one or very few

as in a sperm or egg cell.

nucleotides at a given site in a gene sequence.

Polyploid: a cell or organisms with three or more sets of

Translocation mutation: a chromosome abnormality

chromosomes, usually as a result of an error in mitosis or

caused by rearrangement of parts between non-

meiosis.

homologous chromosomes.

Aneuploid: a cell or organism with one or more extra or

Non-homologous end joining
The repair of a double-strand break in DNA in which the
two broken ends are rejoined directly without the aid of a

fewer chromosomes than normal, but not as an addition or
deletion of a complete set of chromosomes. Usually a result
of an error in mitosis or meiosis.

complementary sequence, such as from a sister chromosome.

Point mutation

Information at the DNA ends may be lost due to the

See “Mutation”.

modification of broken DNA ends.
Polyploid
Nuclease

See “Ploidy”.

An enzyme that cleaves the chains of nucleotides in nucleic
acids.

Protein
A long-chain macromolecule composed of amino acids

Nucleic acid

arranged in a specific sequence that is determined by the

Complex information-rich macromolecules found in living

genetic code. Proteins fold into specific three dimensional

cells, consisting of many nucleotides linked together in a long

shapes that are determined by their amino acid sequences.

chain. See “Deoxyribonucleic acid” and “Ribonucleic acid”.

Proteins are essential for all living organisms as structural

Nucleotide
Nucleotides are the basic structural subunits of nucleic

components of cells, or of body tissues such as skin, hair and
muscle, or as enzymes or antibodies.

acids. They consist of a base (adenine, cytosine, guanine,

Ribonucleic acid

thymine or uracil) linked to a sugar-phosphate component.

See “RNA”.

Nucleotides can be linked together in long chains to form
DNA and RNA molecules.
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RNA

Transcriptional Activator-Like Effector Nuclease

A nucleic acid macromolecule present in all living cells. Like

See “TALEN”. See also “Genome editing”.

DNA, the RNA molecule is composed of four smaller subunits,
known as nucleotides. The arrangement (sequence) of these

Translocation mutation

nucleotides in the RNA chain is neither random nor repetitive.

See “Mutation”.

Rather, the sequence of the subunits encodes the genetic
instructions that have been transcribed (copied) from the
DNA. The RNA molecule is usually found in a single-stranded
form and its principal role is to act as a “messenger” carrying
instructions from DNA for making proteins, although in some
viruses RNA rather than DNA carries the genetic information.
Selective breeding
A process in which organisms with superior traits are selected
and bred together in an attempt to create superior offspring,
which can be in turn selected and bred, and so on. See also
“Artificial selection”.

Uracil
A compound which is one of the four constituent bases of RNA.
It is a member of a class of molecules known as pyrimidines.
Uracil is used in RNA in place of thymine when it is copied
(transcribed) from a DNA molecule.
ZFN
Zinc Finger Nuclease. A class of engineered DNA-binding
proteins adapted from naturally occurring proteins that bind
to specific sequences in an organism’s genome and create
double-strand breaks in DNA at user-specified locations.
See also “genome editing”.

Site-directed mutagenesis
See “Mutagenesis”.

ZFN-1
An application of ZFN to achieve a so-called “Type 1” genome

TALEN

editing event.

Transcriptional Activator-Like Effector Nuclease. A class of

See also “genome editing”.

engineered DNA-binding proteins adapted from naturally
occurring proteins that bind to specific sequences in an

Zinc Finger Nuclease

organism’s genome and create double-strand breaks in DNA at

See “ZFN”.

user-specified locations. Used in genome editing applications.

See also “genome editing”.

See also “genome editing”.
Thymine
A compound which is one of the four constituent bases
of DNA. It is a member of a class of molecules known as
pyrimidines. Thymine pairs with adenine in double-stranded
DNA to form a base pair.
Tissue culture
The growth of cells derived from living plant or animal tissue in
an artificial medium.
Trait
An inheritable physical feature or behavioural characteristic
conferred in part by genes. However, environmental factors
can also affect traits. For example, height is a trait that is partly
determined by genes. However environmental factors such as
nutrition can affect how tall a tree or a child will eventually grow.
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