APPLICATION FORM
Containment – GMO Project

To obtain approval for projects to develop
genetically modified organisms in containment
Send to Environmental Protection Authority preferably by email (neworganisms@epa.govt.nz) or alternatively by post
(Private Bag 63002, Wellington 6140)
Payment must accompany final application; see our fees and charges schedule for details.

Application Number

APP204075
Date

05/08/2020

www.epa.govt.nz
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Completing this application form
1. This form has been approved under section 42A of the Hazardous Substances and New
Organisms (HSNO) Act 1996. It only covers projects for development (production, fermentation or
regeneration) of genetically modified organisms in containment. This application form may be
used to seek approvals for a range of new organisms, if the organisms are part of a defined
project and meet the criteria for low risk modifications. Low risk genetic modification is defined in
the HSNO (Low Risk Genetic Modification) Regulations:
http://www.legislation.govt.nz/regulation/public/2003/0152/latest/DLM195215.html.
2. If you wish to make an application for another type of approval or for another use (such as an
emergency, special emergency or release), a different form will have to be used. All forms are
available on our website.
3. It is recommended that you contact an Advisor at the Environmental Protection Authority (EPA) as
early in the application process as possible. An Advisor can assist you with any questions you
have during the preparation of your application.
4. Unless otherwise indicated, all sections of this form must be completed for the application to be
formally received and assessed. If a section is not relevant to your application, please provide a
comprehensive explanation why this does not apply. If you choose not to provide the specific
information, you will need to apply for a waiver under section 59(3)(a)(ii) of the HSNO Act. This
can be done by completing the section on the last page of this form.
5. Any extra material that does not fit in the application form must be clearly labelled, crossreferenced, and included with the application form when it is submitted.
6. Please add extra rows/tables where needed.
7. You must sign the final form (the EPA will accept electronically signed forms) and pay the
application fee (including GST) unless you are already an approved EPA customer. To be
recognised by the EPA as an “approved customer”, you must have submitted more than one
application per month over the preceding six months, and have no history of delay in making
payments, at the time of presenting an application.
8. Information about application fees is available on the EPA website.
9. All application communications from the EPA will be provided electronically, unless you
specifically request otherwise.

Commercially sensitive information
10. Commercially sensitive information must be included in an appendix to this form and be identified
as confidential. If you consider any information to be commercially sensitive, please show this in
the relevant section of this form and cross reference to where that information is located in the
confidential appendix.
11. Any information you supply to the EPA prior to formal lodgement of your application will not be
publicly released. Following formal lodgement of your application any information in the body of
this application form and any non-confidential appendices will become publicly available.
December 2013 EPA0325
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12. Once you have formally lodged your application with the EPA, any information you have supplied
to the EPA about your application is subject to the Official Information Act 1982 (OIA). If a request
is made for the release of information that you consider to be confidential, your view will be
considered in a manner consistent with the OIA and with section 57 of the HSNO Act. You may be
required to provide further justification for your claim of confidentiality.

Definitions
Containment

Restricting an organism or substance to a secure location or facility to prevent
escape. In respect to genetically modified organisms, this includes field testing
and large scale fermentation

Controls

Any obligation or restrictions imposed on any new organism, or any person in
relation to any new organism, by the HSNO Act or any other Act or any
regulations, rules, codes, or other documents made in accordance with the
provisions of the HSNO Act or any other Act for the purposes of controlling the
adverse effects of that organism on people or the environment

Genetically Modified
Organism (GMO)

Any organism in which any of the genes or other genetic material:
• Have been modified by in vitro techniques, or
• 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

New Organism

A new organism is an organism that is any of the following:
• An organism belonging to a species that was not present in New Zealand
immediately before 29 July 1998;
• An organism belonging to a species, subspecies, infrasubspecies, variety,
strain, or cultivar prescribed as a risk species, where that organism was not
present in New Zealand at the time of promulgation of the relevant
regulation;
• An organism for which a containment approval has been given under the
HSNO Act;
• An organism for which a conditional release approval has been given under
the HSNO Act;
• A qualifying organism approved for release with controls under the HSNO
Act;
• A genetically modified organism;
• An organism belonging to a species, subspecies, infrasubspecies, variety,
strain, or cultivar that has been eradicated from New Zealand;
• An organism present in New Zealand before 29 July 1998 in contravention
of the Animals Act 1967 or the Plants Act 1970. This does not apply to the
organism known as rabbit haemorrhagic disease virus, or rabbit calicivirus
A new organism does not cease to be a new organism because:
• It is subject to a conditional release approval; or
• It is a qualifying organism approved for release with controls; or
• It is an incidentally imported new organism

Project

December 2013 EPA0325

An individual or collaborative endeavour that is planned to achieve a particular
aim or research goal
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1. Applicant details
1.1.

Applicant

Company Name: (if applicable) Malaghan Institute
Contact Name: Mark Yang
Job Title: Regulatory Affairs Manager
Physical Address: Malaghan Institute of Medical Research, Gate 7, Victoria University,
Kelburn, Wellington 6012
Postal Address (provide only if not the same as the physical):
Phone (office and/or mobile): 044996914x864
Fax:
Email: jyang@malaghan.org.nz

1.2.

New Zealand agent or consultant (if applicable)

Company Name: (if applicable)
Contact Name:
Job Title:
Physical Address:
Postal Address (provide only if not the same as the physical):
Phone (office and/or mobile):
Fax:
Email:
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2. Information about the application
2.1.

Brief application description

Approximately 30 words about what you are applying to do

To develop genetically modified human cells for the packaging and testing of 3rd generation selfinactivating lentiviral vectors, to be used to genetically modify human T cells for the expression of
genes that regulate the activity of human immune cells.
2.2.

Summary of application

Provide a plain English, non-technical description of what you are applying to do and why you want to do it

Cancer cells are known for developing mechanisms to escape immune cell recognition.
Chimeric antigen receptors (CARs) are synthetic molecules that recover and increase cancer cell
recognition by T cells. CAR-T cells have been shown to be a promising therapy against a number of
cancers (Holzinger A, 2016). Specifically, in the past few years, clinical trials using T cells engineered
to recognize B cell cancers have shown high rates of response (70%–90%) and durability of response
(Lim WA, 2017).
We aim to generate a CAR-T cell directed against the cancer antigens with the ultimate aim of testing
its safety and efficacy in Phase I/II clinical trials.
A 3rd generation self-inactivating lentiviral vector will be used to induce the genetic modification in
human T cells. Lentiviral vectors are chosen as the best system to induce the genetic modification
since they have been successfully used in clinical trials with encouraging safety data (Ausubel L.,
2012).
Therefore, this application encompasses two phases of work: 1) lentiviral vector production in
mammalian cell lines; 2) the use of the lentiviral vector to genetically modify human cell lines and
primary cells.
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2.3.

Technical description

Briefly describe the host organism(s) and the proposed genetic modifications. Please make sure that
any technical words used are included in a glossary. Note if any part of this research project is
already covered by an existing HSNO Act approval that your organisation holds or uses.
2.3.1 Host organism: Homo sapiens Linnaeus, 1758.
2.3.2 Genetic modification:
The human packaging cell line (LV producing cells) 293T will be transfected with plasmid DNA to
generate recombinant 3rd generation self-inactivating lentiviral vector particles, expressing genes known
to play a role in the activation of mammalian immune cells.
Human cell line and primary cells will be subjected to one or two rounds of transduction with the
concentrated lentiviral vector. After 3 to 5 days post lentiviral transduction, transgene expression will be
confirmed using appropriate assay for protein expression.

December 2013 EPA0325
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3. Information about the new organism(s)
3.1.

Identity of the host organism(s)

For each host organism:
• Provide its taxonomic name and describe what type of organism it is.
• Provide a description of the strain(s) being applied for (if relevant).
• If the host organism is derived from humans (e.g., cell lines) or may have cultural significance (e.g.
sourced from native biota), provide details of its source.
• State the category (Category 1 or Category 2) of the host organism (as per the HSNO (Low Risk
Genetic Modification) Regulations).
The host organisms are derived from Homo sapiens Linnaeus, 1758.
•

293T cell line (category 1): derivative of the human embryonic kidney cell line. It contains the
Simian Virus 40 (SV40) T-antigen, which makes it competent to replicate vectors carrying the
SV40 region of replication. It has been widely used for lentiviral production, gene expression
and protein production. Lentiviral particles will be generated by transient transfection of
plasmids into the 293T cell line. This host system is not expected to contain any inseparable
organism and no prohibited organism is involved.

•

K562 cell line (category 1): human immortalised myelogenous leukemia cell line derived from
a chronic myelogenous leukemia patient. It is permissive to lentiviral infection and has therefore
been used to evaluate virus titer. The genetically-modified K562 cells retain the same biology
and main features of the wild-type counterpart, except for the expression of the transgene, which
will be used to quantify virus titers in the lentivirus suspension. This host system is not expected
to contain any inseparable organism and no prohibited organism is involved.

•

CD3+ T cells (category 1) and subsets of these: CD3+ T cells or T lymphocytes constitute a
subset of the human adaptive immune system. T lymphocytes (a type of white blood cell) are
major effectors of the immune response to both pathogenic infection and cancer. Within the
CD3+ T-cell population there are multiple cell subsets with different roles in immunity. CD8+ Tcells are able to recognise and kill cancer cells, cells that are infected (particularly with viruses),
or cells that are damaged in other ways. CD4+ T-cells, also known as T helper cells, interact
with other immune cell types through direct receptor-ligand interactions or indirectly though the
production of immuno-modulatory mediators. Further sub-classes of innate-like T cells (ILT)
including NKT-cells, gd T-cells and MAIT cells are contained in the CD3+ immune cell
compartment. All CD3+ T cell subsets share key phenotypic and functional characteristics.
Namely, that T-cell effector function is accomplished through the engagement of the T-cell
receptors (TCRs) by a specific molecular complex (receptor and antigen) present on the surface
of a cancerous or infected cell. A second (co-stimulatory) receptor engagement is generally also

December 2013 EPA0325

8
Application Form Approval for projects to develop genetically modified organisms in containment

needed for T cell activation. After activation, T cells can boost the activation of other immune
cell types, kill the target cells directly and/or produce other immune-modulatory molecules. The
genetically-modified T cells retain the same biology and main features of their wild-type
counterparts, except for the expression of a chimeric antigen receptor (CAR). The CAR is a
fusion of a single chain variable fragment (scFv) from the highly-specific antigen-recognition
domain of an antibody, with an intracellular co-stimulatory signaling domain. As a consequence,
only the engagement of the scFv is needed for the activation of the genetically-modified T cell.
This host system is not expected to contain any inseparable organism and no prohibited
organism is involved.

3.2.

Regulatory status of the organism

Is the organism that is the subject of this application also the subject of:
An innovative medicine application as defined in section 23A of the Medicines Act 1981?
Yes

No

An innovative agricultural compound application as defined in Part 6 of the Agricultural Compounds
and Veterinary Medicines Act 1997?
Yes

No

December 2013 EPA0325
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4. Information about the project
4.1.

Describe the nature and range of the proposed genetic modifications

• Describe the nature and range of the proposed genetic modifications (e.g. the range of elements
that the vectors or gene constructs may contain, and the type, source and function of the donor
genetic material).
• State the category (Category A or Category B) of the genetic modifications (as per the HSNO (Low
Risk Genetic Modification) Regulations).
The lentiviral vector particles are based on the Human Immunodeficiency virus (HIV), genus lentivirus,
family retroviridae.
The system described below is referred to as 3rd generation lentiviral vector. It is the product of
optimization studies to increase the system safety and has been studied and tested safely in a number
of research and clinical settings (Pauwels K, 2009).
To generate the 3rd generation lentiviral vector, DNA coding for accessory proteins has been deleted,
as these proteins are not required for the lentivirus function. Additionally, tat gene has been deleted
from the plasmids and gag, pol, rev and a heterologous env gene have been deleted from the original
lentivirus vector (HIV provirus sequence) and split among three plasmids (Figure 1). Due to these
deletions, the resulting lentiviral vector is defined as non-replication competent.
The possibility of the lentivirus reverting to a replication competent lentivirus (RCL) is decreased by the
fact that the genes mentioned above are split among three plasmids and, therefore, a very unlikely event
such as four homologous recombination is needed to reintroduce these genes in the expression plasmid
and generating the original HIV provirus. Additionally, the Ψ packaging signal is absent in the envelope
and packaging plasmids and present only in the expression plasmid, which results in only the expression
plasmid be packaged in the viral particle.
1. Packaging plasmids: HIV gag and pol genes are co-expressed in the same plasmid (a1), while HIV
rev is expressed in a separate plasmid (a2). HIV Tat protein, a potent transcriptional activator
responsible for the high replication rate of HIV, was eliminated to improve biosafety.
2. Envelope plasmid (b): the endogenous HIV envelope protein (env), which has tropism for human
lymphocytes, is replaced by the pantropic VSV-G envelope, which has broad tissue tropisms and
improved stability.
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3. Expression plasmid (c), which contains:
•

the gene of interest (transgene), inserted between the 5’ and 3’ long terminal repeats (LTR) of
a third plasmid, a commercially obtained HIV-derived expression plasmid (Weber, 2008). The
3’LTR contains a deletion in U3, generating a self-inactivating virus on integration into host cells.

•

the human elongation factor 1a (SFFV) promoter which, along with the Woodchuck Hepatitis
Virus Post-transcriptional Regulatory Element (WPRE), ensures the promotion of high levels of
transgene expression (Ramezani et al. 2000; Yam et al. 2002)

•

the packaging signal Ψ, which is required for efficient encapsidation

•

the Rev-responsive element RRE, which is necessary for reverse transcription

•

the central polypurine tract (cPPT), which is required for nuclear transport and integration into
the target cell genomic DNA.

HIV provirus

a) Packaging constructs
a1)

a2)

b) Envelope construct

c) Transfer Vector

Figure 1 HIV provirus (wildtype) structure and recombinant viral plasmids (a1, a2, b and c).
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The transgene includes sense cDNA encoding protein and part of proteins that together form the
chimeric antigen receptor (CAR, see Figure 2), which plays a role in the activation of the human immune
system, specifically T cells.
•

Targeting element: portion of an antibody (single chain variable fragment or scFv) that
specifically recognises a target protein on a cancer cell. This recognition allows the T cells to
remain in proximity to the cancer cell and triggers the activation of the T cell. We will use the
scFv that targets the protein CD19, which is expressed on the surface of B-cell leukemia cancer
cells.

•

Transmembrane domain: connects the targeting element to the intracellular domain. For our
transgene, it is derived from CD28, a co-receptor normally expressed by T cells (see below).

•

Co-stimulatory domains: upon recognition and binding of the scFv to the cancer cell, the CAR
protein undergoes a conformational change that leads to an activation signal to the cell through
its intracellular domains. CARs use multiple stimulatory and co-stimulatory domains to amplify
and generate a more robust signal to the T cell to multiply and kill the cancer cell. Our transgene
includes the following co-stimulatory domains:
o

CD3-zeta: essential signaling domain normally present on T cell receptors
(Hombach et al, 2007).

o

CD28: singalling domain of a key co-receptor involved in T cell activation (Hombach
et al, 2007).

o

TLR2: innate immune receptor, highly expressed on activated and memory T cells,
that recognises pathogen-associated molecular patterns (PAMPs) that are
expressed on infectious agents. For the purpose of our research, we will use only
TLR2 intracellular signalling domain, which is known to increase T cell expansion
and cytokine production, facilitate the generation of memory T cells, and directly
trigger Th1 effector functions (Cottalorda A. et al, 2006; Cottalorda A. et al, 2009;
Quigley M et al, 2009). In addition, TLR2-mediated signalling can abolish the
suppressive capacities of regulatory T (Treg) cells in tumour models (Zhang Y et
al, 2011).
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Figure 2 General structure of a chimeric antigen receptor.

Of note, the human cDNA is not obtained directly from human sources but is commercially sourced from
reputable international Gene Banks. None of these transgene inserts encode vertebrate toxins.
The genetic modification described in this application can be described as Category B per the HSNO
(Low Risk Genetic Modification) Regulations.

4.2.

Proposed containment of the new organism(s) (physical and operational)

• State which Containment Standard(s) your facility is approved to.
• State the minimum containment level (PC1 or PC2 as per AS/NZS2243.3:2002) required to contain
the GMOs (as per the HSNO (Low Risk Genetic Modification) Regulations).
• Discuss whether controls in addition to the requirements listed in the Standard(s) are necessary to
adequately contain the GMOs.
The work will be undertaken in laboratories located at the Malaghan Institute of Medical Research under
PC2 containment conditions. The facilities conform to and are audited against MAF Containment
Standards.
The minimum containment level for a Category B GMO requested per the HSNO (Low Risk Genetic
Modification) and International Regulations (Pauwels et al, 2009) is PC2.
Additional controls to the requirements listed in the Standard(s) will be adopted to make sure that
neither the lentiviral vector nor the genetically-modified human cell and primary cells are accidentally
released into the environment. Main areas of preventions will be: facilities and equipment,
decontamination, operators and storage.
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Facilities and equipment:
The generation of lentiviral vector and transduction of human cell lines and primary cells will be
undertaken in PC2 containment. Access to the PC2-registered laboratory will restricted to trained
investigators and staff only.
All experiments involving the generation and handling of lentiviral vectors will be undertaken in a HEPA
filtered Class II Biosafety Hood.
The equipment used to this end will be clearly labelled and, whenever possible, dedicated or thoroughly
decontaminated before the next user. Centrifuges will be equipped with bio aerosol containment
devices. Transport of LV producing or LV transduced cells (within 72hr of lentiviral transduction) within
the facility must occur in a double packaging. Transport outside the facility must occur in triple
packaging.
Decontamination:
All waste will be chemically sterilised and/or autoclaved according to HSNO regulations and disposed
of through the incineration/disposal facility available on site. Work surfaces will be cleaned and
decontaminated with an appropriate disinfectant after work is finished and after any spill of biological
material. Appropriate disinfectants for surfaces coming into contact with LV producing or LV transduced
cells include 1% sodium hypochlorite, 2% alkaline glutaraldehyde or 70% ethanol (Pauwels et al, 2009).
Directions for use of disinfectant (kind, concentration and contact time) will be available for the
personnel.
Personnel:
Personnel will be trained on Standard Operating Procedures and basic Health and Safety Procedure.
Operators will wear appropriate disposable personal protective equipment. Gloves will be used at all
times while handling viral samples. Gloves must be pulled over the cuffs of disposable clothing. Sleeves
may be used to ensure wrists are covered. Masks and eye protections will be worn during procedures
likely to create splashes or generate aerosol. Use of needles and other sharp will be forbidden,
especially when handling high titer stocks
Storage and release:
Lentiviral vectors and infected cell lines will be stored in a section of a locked and clearly marked liquid
nitrogen tank or -70 degree freezer. A log will be kept detailing the volumes and number of tubes of
each viral stock stored and the infected cell lines stored.
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5. Risks, costs and benefits
Provide information of the risks, costs and benefits of the GMOs in the following areas of impact:
• The environment.
• Human health and safety.
• The economy (e.g. the ability of people and communities to provide for their economic wellbeing).
• The relationship of Māori and their culture and traditions with their ancestral lands, water, sites,
waahi tapu, valued flora and fauna and other taonga, and the principles of the Treaty of Waitangi
(The details of any engagement or consultations with Māori that you have undertaken in relation to
this application should be discussed here).
• Society and community.
• New Zealand’s international obligations.
5.1 Risks of the GMOs on the environment, human health and safety
The risks of the GMOs on the environment, human health and safety (see Tables 3 and 4) has
been evaluated on the basis of the “Risk of GMO escape from the proposed containment system”
(see Table 1) and of the “Risk of GMO to establish a self-sustaining population outside of
containment” (see Table 2).
Below a comprehensive list of the papers and documents used to prepare the risk assessment:
•

Baldo

A,

van

den

Akker

E,

Bergmans

HEN,

Lim

F,

Pauwels

K.

General

considerations on the biosafety of virus-derived vector used in gene therapy and vaccination. Curr
Gene Ther. 2013;13:385–394.
•

Cattoglio C, Facchini G, Sartori D, et al. Hot spots of retroviral integration in human CD34+
hematopoietic cells. Blood 2007; 110(6): 1770-8.

•

Dull T, Zufferey R, Kelly M, et al. A third-generation lentivirus vector with a conditional packaging
system. J Virol 1998; 72: 8463-71.

•

Kappes JC, Wu X. Safety considerations in vector development. Somat Cell Mol Genet 2001; 126
(1/6): 147-58.

•

Pauwels K, Gijsbers R, Toelen J, Schambach A, Willard-Gallo K, Verheust C, Debyser Z, Herman
P. State-of-the-art lentiviral vectors for research use: risk assessment and biosafety
recommendations. Curr Gene Ther. 2009 Dec;9(6):459-74

•

van den Akker E, van der Vlugt CJB, Bergmans HEN. Environmental risk assessment of replication
competent viral vectors applied in gene therapy: potential effects of inserted sequences. Curr Gene
Ther. 2013;13:413–20.

•

Zufferey R, Nagy D, Mandel RJ, Naldini L, Trono D. Multiply attenuated lentiviral vector achieves
efficient gene delivery in vivo. Nat Biotechnol 1997; 15: 871-75.

December 2013 EPA0325

15
Application Form Approval for projects to develop genetically modified organisms in containment

•

Directive 2001/18/EC of the European Parliament and of the Council of 21 March 2001 on the
deliberate release into the environment of genetically modified organisms and repealing Council
Directive 90/220/EEC. OJ L 106, 17/04/2001, P. 0001-39.

•

Directive 98/81/EC of 26 October 1998 amending Directive 90/219/EEC on the contained use of
genetically modified micro- organisms. OJ L 330, 05/12/1998 P. 0013-31.

•

NIH Guidelines for research involving recombinant or synthetic nucleic acid molecules, April 2016.

•

NIH (2006) Recombinant DNA advisory Committee (RAC) Guidance document. Biosafety
Considerations for research with lentiviral vectors.

•

WHO laboratory biosafety manual, 2004.
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Table 1 Risk of GMO escape from the proposed containment system
Risk

Assessment of

Risk

likelihood

environment and human health

Management Option

Conclusion

The risk is considered to be “low”

Risk will be mitigated through

The overall risk

for

the

Evaluation

of

Risk

Overall

Risk

Transmission

“moderate”

to laboratory

“high”, if the host

for the following reasons:

the containment measures

is

personnel

is permissive for

•

use of a SIN lentiviral vector,

proposed in this section of the

because, due to

following

lentiviral

which

application (Section 4.2).

the applied risk

accidental

infection (i.e. HIV

genotoxic

Additionally,

management,

inoculation or

positive

Additionally, the gene product

individual will not be allowed

the

likelihood

exposure

individual)

expressed (chimeric antigen

to

has

become

receptor) is not considered

lentiviruses.

“negligible”

“low” as the human cell line and

Risk will be mitigated through

The overall risk

transduced

the primary cells used in this study

the containment measures

is

cells

will be cultured under stringent

proposed in this section of the

because, due to

growth and containment (BSL2)

application (Section 4.2).

the applied risk

with

to

Estimation

LV

producing or

has

decreased
potential.

work

HIV

positive

directly

with

“negligible”

harmful.
•

LV

histocompatibility

mismatch

transduced

between the transduced cells

cells

and the host organism, which
decreases the possibility of
their expansion and survival.

Escape of LV

“moderate”

“negligible”

conditions and are otherwise not

management,

viable without this support.

the

likelihood

has

become

“negligible”.
Inadvertent

“low” (see risk estimation for

The

“infection of laboratory personnel”

facilities are maintained under

is

deliberate

and “escape of LV transduced

restricted swipe-card or key

because, due to

action

cells”

access that is available only

the applied risk

to trained and authorised

management,

personnel. Lentiviral vectors

the

likelihood

and transduced cells will be

has

become

stored in a section of a locked

“negligible”.

removal

“high”
or

(sabotage)

PC2

containment

The overall risk
“negligible”

liquid nitrogen tank or freezer
and a log will be kept detailing
the volumes and number of
tubes of each viral stock
stored and the infected cells
stored.

Conclusion: the overall risk of GMO escape from the containment system described in section 4.2 is
considered to be “negligible”.

December 2013 EPA0325

17
Application Form Approval for projects to develop genetically modified organisms in containment

Table 2 Risk of GMO to establish a self-sustaining population outside of containment
GMO

Assessment of likelihood

Evaluation

of

Risk

Management

Overall

Option

Conclusion

Risk

LV producing or

The risk is considered to be “low” as

Risk will be mitigated through the

The overall risk is

LV transduced

the human cell line and the primary

containment measures proposed in this

“negligible” because,

cells

cells used in this study will be cultured

section of the application (Section 4.2).

due to the applied

under

stringent

growth

and

risk

management,

containment (BSL2) conditions and

the

are otherwise not viable without this

become “negligible”.

likelihood

has

support.
Furthermore,

even

in

case

of

accidental injection into a host, the
histocompatibility mismatch between
the transduced cells and the host
organism decreases the possibility of
their expansion and survival.

Conclusion: the overall risk of GMO to establish a self-sustaining population outside of containment is
considered to be “negligible”.
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Table 3 Risk of potential adverse effects of the lentiviral vector on the environment or public health
Hazard

Assessment of

identification

likelihood

Potential

“low” due to the use of

generation and

a 3rd generation

propagation of
replicationcompetent
lentiviruses (RCL)
during vector
production

lentiviral vector, which

Risk Estimation
The risk is considered to be
“low” for the following
reasons:
• The lentiviral vectors
used in this application

means four

are replication-

homologous

defective, which means

recombination events

they are only able to

need to occur to

infect cells they directly

generate a replication

come in contact with

competent lentiviral

and are not able to

vector
Integration of viral
DNA in the
genome of a
laboratory worker
with associated
risk of insertional
mutagenesis
and/or
transactivation of

“moderate”, although

shown that LV have a

mobilized vector
particles to

close contact and high
titres for their

integrating in cancer-

transmission and their

associated common

survival in the general

insertion sites,

environment is poor.

compared to other
vectors.

Therefore, the risk of harm

Overall Risk

Management Option

Conclusion

Representative samples

The overall risk

from the lentiviral vector

is “negligible”

batch will be sent for

because, due to

independent assessment

the applied risk

of RCL. Additionally, tat

management,

gene (potent

the likelihood

transcriptional activator

has become

responsible for the high

“negligible”

replication rate of HIV)
was deleted.
Use of a self-inactivating

The overall risk

(SIN) LV, as the mutated

is “highly

LTR decreases the

improbable”

vector’s genotoxic

considering the

potential. Additionally, the

applied risk

gene product expressed

management,

(chimeric antigen

the fact that the

receptor) is not considered

laboratory

harmful.

worker is

to the environment or

voluntarily

public health associated

taking this risk

with inadvertent or

sequences.

spread of

• lentiviral vectors require

lower propensity for

genome

subsequent

particles.

recent studies have

neighboring

Mobilization and

produce more infective

Evaluation of Risk

“moderate” although
no study so far has
demonstrated
mobilization with SIN
LV.

previously
untransduced
cells or tissue of a
laboratory worker.

deliberate release of
lentiviral vectors is
considered to be low
(Health and Safety
Commission UK Advisory

and that he/she
Deletion of the tat gene,

will be trained

which is a potent

on safety

transcriptional activator

measures to

responsible for the high

actively avoid

replication rate of HIV.

this risk.

Committee on Genetic
Modification (ACGM)
Compendium of Guidance
2000).

Conclusion: the overall risk of adverse effects of the lentiviral vector on the environment or public health
is considered to be “highly improbable”.
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Table 4 Risk of potential adverse effects of the GMO (LV producing or LV transduced cells) on the environment or public
health
Hazard

Assessment of

Risk Estimation

Evaluation of Risk

Overall Risk

identification

likelihood

Management Option

Conclusion

Tumour formation

Low due to the fact

“moderate”, although

Risk

The overall risk

and other harmful

that these cells will be

recent studies have shown

through the containment

is “highly

effects due to the

cultured

that LV have a lower

measures

improbable”

risk of insertional

stringent growth and

propensity for integrating

section

mutagenesis

containment

in cancer-associated

application.

associated with

conditions

the integration of

under

(BSL2)
are

be

mitigated

proposed
4.2

of

in
this

because, due to
the applied risk

common insertion sites,

management,

otherwise not viable

compared to other vectors.

the likelihood

LV in the cellular

without this support.

Additionally, the gene

has become

genome of the

Furthermore, even in

product expressed

“highly

laboratory worker.

case

(chimeric antigen receptor)

improbable”

of

and

will

accidental

injection into a host,

is not considered harmful.

the histocompatibility
mismatch between the
transduced cells and
the

host

organism

decreases

the

possibility
expansion

of

their
and

survival.

Conclusion: the overall risk of adverse effects of LV producing or LV transduced cells on the environment
or public health is considered to be “highly improbable”.
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5.2 Risks of the GMOs on the relationship of Māori and their culture and traditions with their
ancestral lands, water, sites, waahi tapu, valued flora and fauna and other taonga, and the
principles of the Treaty of Waitangi
The work will be undertaken within PC2 biosafety level of containment and no material will be released
in the environment.
In Section 5.1 above, we have concluded that the the overall risk of GMO escape from the containment
system and establishing a self-sustaining population outside of containment is considered to be
“negligible”.
Whole blood or leukapheresis used to isolate CD3+ human T cells will be obtained from healthy donor
volunteers under a protocol and informed consent revised and approved by the consent will be revised
and approved by the HDEC (Health and Disability Ethics Committees) committee and by Research
Advisory Group Māori (RAG-M) at Capital & Coast DHB. Culturally-appropriate processes for collection
and disposal of patient samples (including a policy for a Karakia) have been put in place at the Malaghan
Institute after discussion with members of RAG-M and with Dr. Bryn Jones, a Māori health expert.
We foresee the outcome of this research will equally benefit Māori and non- Māori, in keeping with article
3 of the Treaty of Waitangi.
Following consultation with Dr. Jones, we believe the risk of these GMOs on the relationship of Māori
and their culture and traditions with their ancestral lands, water, sites, waahi tapu, valued flora and fauna
and other taonga, and the principles of the Treaty of Waitangi is negligible.
5.3 Other potential risks (Economy, Society and community and New Zealand’s international
obligations)
No other risks have been identified.
5.4 Beneficial Effects
This work is for Public Good Science to develop protocols for the generation of cellular therapies for
serious human diseases with poor prognosis, such as cancer. If successful, these protocols will be used
to manufacture a pipeline of immunotherapies for clinical trials, potentially making us one of the leading
centers in the world. This work has the potential to bring cutting edge therapies to New Zealand patients,
with a tremendous impact on the health and wellbeing of patients with poor prognosis diseases, such
as cancer.
This research will also lead to the development of commercial enterprises here in New Zealand, such
as cell therapy manufacturing companies and support businesses. This will attract foreign direct
investments, provide new job opportunities and help stimulate the nascent potential in the biotech
sector. This will ultimately enhance New Zealand’s reputation as a location for development of new
cellular therapies, positioning us well for the burgeoning international pipeline for this kind of product.
The results will be published in the public domain, and will enable us to improve and extend the profile
of New Zealand science. This work not only helps us remain a front runner in this research field but will
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also ensure new knowledge-intensive enterprises through collaborations with scientists within New
Zealand and overseas and enhance the ability to attract significant grant funding, both within New
Zealand and potentially overseas.
Because this work is research based, outcomes cannot be defined with a great deal of certainty.
However, this work has the potential to produce value through:
•

high-level internationally recognised research outcomes with publication achieved in top tier
scientific publications, such as Science and Nature

•

leveraging our capability and reputation to attract Foreign Direct Investment

•

development of supporting industry, capital returns on IPs, and the catalytic effect on New
Zealand’s largely untapped biotech potential.

•

ancillary benefits through provision of cutting edge immunotherapies to New Zealand patients.

CAR-T cell therapies have induced remarkable clinical responses in some haematological malignancies
and are currently one of the most competitive fields in immuno-oncology. The MIMR has an international
reputation as an immunology research centre. It has over two decades of experience of research on the
use of immunotherapy as a treatment for cancer. Furthermore, MIMR already has well-established
capability in the manufacture and clinical evaluation of cellular therapies, which has been enabled by
investment from granting agencies such as the Health Research Council of NZ (HRC), and philanthropic
support. We believe our experience in immunology and GMP manufacturing will lead to the successful
completion of this project and its objectives.
We submit that the beneficial effects of developing these organisms outweighs any adverse event (risks
and costs), given that the nature of the GMOs and the containment measures make any risk or adverse
event highly unlikely. Furthermore, we submit that the benefits to New Zealand biomedical research
outweigh any risk associated with occupational exposure to these organisms. We submit that the
stringent controls used under PC2 containment will enable us to contain any risks associated with this
work.
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6. Other information
Add here any further information you wish to include in this application including if there are any
ethical considerations that you are aware of in relation to your application.
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7. Checklist
This checklist is to be completed by the applicant

Application
All sections of the application form completed
or you have requested an information waiver
under section 59 of the HSNO Act

Confidential data as part of a separate,
identified appendix

Comments/justifications
Yes

No

(If No, please discuss with an
Advisor to enable your
application to be further
processed)
Yes

No

Supplementary optional information attached:
•

Copies of additional references

Yes

No

•

Relevant correspondence

Yes

No

Yes

No

Administration
Are you an approved EPA customer?

If Yes are you an:
Applicant:
Agent:
If you are not an approved customer,
payment of fee will be by:
•

Direct credit made to the EPA bank
account (preferred method of payment)

Yes

No

Payment to follow

Date of direct credit:
•

Cheque for application fee enclosed

Yes

No

Payment to follow
Electronic, signed copy of application emailed to the EPA
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Signature of applicant or person authorised to sign on behalf of applicant
I am making this application, or am authorised to sign on behalf of the applicant or applicant
organisation.
I have completed this application to the best of my ability and, as far as I am aware, the
information I have provided in this application form is correct.

05/08/2020
Signature

Date

Request for information waiver under section 59 of the HSNO Act
I request for the Authority to waive any legislative information requirements (i.e. concerning
the information that has been supplied in my application) that my application does not meet
(tick if applicable).
Please list below which section(s) of this form are relevant to the information waiver request:
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Appendices and referenced material (if any) and glossary (if required)

Glossary:
•

Encapsidation: The enclosure of viral nucleic acid within the outer protein shell (capsid) of a
virus

•

HIV (Human Immunodeficiency Virus): RNA virus containing two single stranded RNA
genome copies encoding nine genes, Gag, pol and env, providing reverse transcriptase and
integrase functions, capsid proteins and envelope respectively, as found in all retroviral family
members. In addition, HIV contains genes encoding accessory proteins, vif, vpr, vpu and nef
and two genes responsible for viral replication, rev and tat. Wildtype HIV is transmitted via
horizontal transmission and infects CD4 positive lymphocytes (Clapham and McKnight 2002).

•

Lentiviral particles (or lentiviral vector): viruses are biological agents that effectively introduce
their genetic material in a target cell upon infection and depend on the host for self-replication.
Non-replicating vectors lack the genetic information for self-propagation in cells

•

Plasmid: circular DNA, extra to the normal chromosomal DNA, used in the transfection

•

Promoter: sequence of DNA that drives the expression (and therefore the production) of the
transgene product

•

Transduction: transfer of genetic material to a target cell by a viral vector

•

Transfection: introduction of DNA into a eukaryotic cell

•

Transgene: DNA sequence contained in a plasmid under the control of a promoter for
expression in specific cells
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