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Summary of the Risk Assessment and Risk Management Plan

for

Licence Application DIR 182

Decision

The Gene Technology Regulator (the Regulator) has received a licence application (DIR 182) for import,
transport, storage and disposal of a genetically modified (GM) COVID-19 vaccine, as part of its commercial
supply as a human vaccine. These activities are classified as Dealings involving the Intentional Release (DIR)
of genetically modified organisms into the Australian environment under the Gene Technology Act 2000.

Before the GM vaccine can be used, Janssen-Cilag Pty Ltd must also obtain regulatory approval from the
Therapeutic Goods Administration (TGA). Therapeutic goods for sale in Australia must be included in the
Australian Register of Therapeutic Goods (ARTG) under the Therapeutic Goods Act 1989. The TGA will be
responsible for assessing patient safety; quality and efficacy of the vaccine prior to including the GM
vaccine on the ARTG. In addition, approval from the Department of Agriculture, Water and the
Environment will also be required for the importation of the GM vaccine.

The Regulator has prepared a Risk Assessment and Risk Management Plan (RARMP) for this application,
which concludes that the proposed supply of the GM vaccine poses negligible risks to human health and
safety and the environment, and no specific risk treatment measures are imposed. However, general
licence conditions have been imposed to ensure that there is ongoing oversight of the proposed supply

The application

Application number

DIR-182

Applicant

Janssen-Cilag Pty Ltd

Project title

Commercial supply of recombinant COVID-19 vaccine (Ad26.COV.S)

Parent organism

Human adenovirus 26

Introduced gene and
modified trait

e Deletion of:
o E1 gene (renders virus unable to multiply)
o Large portions of the E3 region (increases immune response to virus and
virus production during manufacture)
e Partial substitution of E4 gene with the corresponding gene from the human
adenovirus 5 (improves virus yield during manufacture)

e Insertion of a gene based on the SARS-CoV-2 spike protein (expresses spike
protein)

Approved clinical
trials

Phase I, I/Il and Ill clinical trials with the GM vaccine Ad26.CoV2.S (also known
as JNJ-78436735, Ad26COVS1 or VAC31518) are currently being conducted in
several countries including the United States, Belgium, Columbia, France,
Germany, Japan, Philippines, South Africa, Spain and the United Kingdom to
assess the safety and efficacy of the vaccine in adults between 18-55 years and
over 65 years.

Current approvals

e As of 29 March 2021, this GM vaccine has been approved for conditional or
emergency use in Bahrain, Canada, European Union, South Africa,
Switzerland and United States of America.

Proposed locations

Australia-wide

Summary




DIR 182 — Risk Assessment and Risk Management Plan Office of the Gene Technology Regulator

Primary purpose Commercial supply of the GM COVID-19 vaccine

Risk assessment

The risk assessment concludes that risks to the health and safety of people or the environment from the
proposed short or long term supply are negligible. No specific risk treatment measures are required to
manage these negligible risks.

The current assessment focuses on risks posed to people other than the intended vaccine recipient and to
the environment, which may arise from the import, transport, storage or disposal of the GMO. The risk
assessment process considers how the genetic modification and activities conducted with the GM vaccine
in the context of import, transport, storage and disposal might lead to harm to people or the environment.
Risks are characterised in relation to both the seriousness and likelihood of harm, taking into account
information in the application, relevant previous approvals, current scientific knowledge and advice
received from a wide range of experts, agencies and authorities consulted on the preparation of the
RARMP. Both the short and long term risks were considered.

Credible pathways to potential harm that were considered include the; potential exposure of people and
animals to the GMO; the potential for the GMO to recombine with other similar viruses or to get genes
from those viruses; and the potential for the GMO to integrate into the host genome. The potential for the
GMO to be released into the environment and its effects were also considered.

The principal reasons for the conclusion of negligible risks associated with import, transport, storage and
disposal of the GMO are:

e The GMO is replication incompetent which will prevent it from multiplying in other cells;

e The GMO would be restricted to the site of injection and/or draining lymph nodes and would not
be shed from the vaccine recipients;

e The likelihood of accidental exposure to the GMO in people not being vaccinated (non-vaccinees)
would be minimised due to well-established import, transport, storage and disposal procedures;
and

e The likelihood of complementation and recombination of GMO with other adenoviruses is very low.

Risk management

The risk management plan concludes that risks from the proposed dealings can be managed so that people
and the environment are protected by imposing general conditions to ensure that there is ongoing
oversight of the vaccine containing the GMO.

Risk management is used to protect the health and safety of people and to protect the environment by
controlling or mitigating risk. The risk management plan evaluates and treats identified risks and considers
general risk management measures. The risk management plan is given effect through licence conditions.

As the level of risk was assessed as negligible, specific risk treatment is not required. However, the
Regulator has drafted licence conditions regarding post-release review (post-market surveillance) to ensure
that there is ongoing oversight of the supply of the GM COVID-19 vaccine and to allow the collection of
ongoing information to verify the findings of the RARMP. The licence also contains a number of general
conditions relating to ongoing licence holder suitability, auditing and monitoring, and reporting
requirements, which include an obligation to report any unintended effects.

Summary 1
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Chapter1 Risk assessment context

Section 1 Background

1. An application has been made under the Gene Technology Act 2000 (the Act) for Dealings involving
the Intentional Release (DIR) of genetically modified organisms (GMOs) into the Australian environment.

2. The Act and the Gene Technology Regulations 2001 (the Regulations), together with
corresponding State and Territory legislation, comprise Australia’s national regulatory system for gene
technology. Its objective is to protect the health and safety of people, and to protect the environment,
by identifying risks posed by or as a result of gene technology, and by managing those risks through
regulating certain dealings with GMOs.

3. Section 50 of the Act requires that the Gene Technology Regulator (the Regulator) must prepare a
Risk Assessment and Risk Management Plan (RARMP) in response to an application for release of GMOs
into the Australian environment. Sections 50, 50A and 51 of the Act and sections 9 and 10 of the
Regulations outline the matters which the Regulator must take into account and who must be consulted
when preparing the RARMP.

4, The Risk Analysis Framework (RAF) (OGTR, 2013) explains the Regulator's approach to the
preparation of RARMPs in accordance with the Act and the Regulations. The Regulator has also
developed operational policies and guidelines that are relevant to DIR licences. These documents are
available from the Office of the Gene Technology Regulator (OGTR website).

5. Figure 1 shows the information that is considered, within the regulatory framework above, in
establishing the risk assessment context. This information is specific for each application. Risks to the
health and safety of people or the environment posed by the proposed supply are assessed within this
context. Chapter 1 describes the risk assessment context for this application.

RISK ASSESSMENT CONTEXT

The GMO Proposed GMO dealings
Modified genes Activities
Novel traits Limits

Controls
Parent organism (comparator)
Origin and taxonomy Previous releases
Cultivation and use Australian approvals
Biology International approvals

Receiving environment

Environmental conditions: abiotic and biotic factors
Production practices

Related organisms

Similar genes and proteins

Figure 1. Summary of parameters used to establish the risk assessment context, within the legislative
requirements, operational policies and guidelines of the OGTR and the RAF.

6. This application does not meet the criteria for a limited and controlled release application under
section 50A of the Act. Therefore, under section 50(3) of the Act, the Regulator was required to seek
advice from prescribed experts, agencies and authorities on matters relevant to the preparation of the
RARMP. This first round of consultation included the Gene Technology Technical Advisory Committee
(GTTAC), State and Territory Governments, Australian Government authorities and agencies prescribed

Chapter 1 Risk assessment context 1
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in the Regulations and the Minister for the Environment. A summary of issues contained in submissions
received is provided in Appendix A.

7. Under Section 52 of the Act the Regulator was required to conduct a second round of consultation,
to seek comment on the RARMP from the Gene Technology Technical Advisory Committee (GTTAC),
State and Territory Governments, Australian Government authorities or agencies prescribed in the
Regulations, and the Minister for the Environment, as well as the public. A summary of the advice from
the prescribed experts, agencies and authorities in the second round of consultation, and how it was
taken into account, is presented in Appendix B. Public submissions received and their consideration is
summarised in Appendix C.

1.1 Interface with other regulatory schemes

8. Gene technology legislation operates in conjunction with other regulatory schemes in Australia.
The GMOs and any proposed dealings conducted under a licence issued by the Regulator may also be
subject to regulation by other Australian government agencies that regulate GMOs or GM products,
including Food Standards Australia New Zealand (FSANZ), the Australian Pesticides and Veterinary
Medicines Authority (APVMA), the Therapeutic Goods Administration (TGA), the Australian Industrial
Chemicals Introduction Scheme (AICIS) and the Department of Agriculture, Water and the Environment
(DAWE).

9. The DAWE regulates products imported into Australia that could pose biosecurity risks to the
environment under the Biosecurity Act 2015. Therefore, the importation of biological material such as
live GM vaccines requires a permit from DAWE.

10. The TGA provides a national system of controls for therapeutic goods. It administers the provisions
of the Therapeutic Goods Act 1989 which specifies the standard that must be met before a vaccine can
be registered on the Australian Register of Therapeutic Goods (ARTG). Inclusion in ARTG is required
before a vaccine can be lawfully supplied in Australia. As part of this process, the TGA would assess the
safety, quality and efficacy of the vaccine. Quality aspects could include batch-to-batch consistency of
vaccine composition, purity and potency. Safety aspects could include toxicological and allergenicity
profile of the vaccine, including any excipients, by-products and impurities from manufacture; and
monitoring of serious adverse events.

11. The administration/use of GMOs as therapeutics is not regulated under gene technology
legislation. The Regulator does not assess vaccine excipients and would not assess manufacturing by-
products and impurities unless they are themselves GM products.

12. The labelling, handling, sale and supply of scheduled medicines is regulated through the
Scheduling Policy Framework for Medicines and Chemicals (AHMAC, 2018). Guidelines for the safe
handling, storage and distribution of Schedule 4 medicines such as vaccines are specified through the
Australian Code of good wholesaling practice for medicines in schedules 2, 3, 4 & 8 (TGA, 2011). The
provisions of this Code, which ensure that quality is maintained during wholesaling, are applied through
applicable State and Territory therapeutic goods/drugs and poisons legislation, and/or State or Territory
wholesaler licensing arrangements.

13. To avoid duplication of regulatory oversight, risks that have been considered by other regulatory
agencies would not be re-assessed by the Regulator.

14. For the commercial supply of a GM COVID-19 vaccine, dealings regulated under the Act include the
import, transport, storage and disposal of GMOs. The Regulator has assessed risks to people as a
consequence of conducting these activities and risks from persistence of the GMOs in the environment.

Chapter 1 Risk assessment context 2
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Section2  The proposed dealings

15. SARS-CoV-2 is a novel coronavirus discovered in December 2019 in Wuhan, Hubei province of
China and is the cause of the COVID-19 disease. The rapid spread of this virus around the world led the
World Health Organization (WHO) to declare the outbreak as a public health emergency of international
concern (PHEIC) on the 30t January 2020 and eventually a pandemic on 11" March 2020 (WHO -
Timeline of WHQ's response to COVID-19, 2020).

16. The most common symptoms of COVID-19 are fever, tiredness and a dry cough, although some
patients develop aches and pains, nasal congestion, runny nose, sore throat or diarrhoea. Symptoms are
usually mild with gradual onset and about 80% of infected people recover without specific treatment.
However, COVID-19 can cause complications such as severe pneumonia, acute respiratory distress
syndrome, and multiple organ failure and in some cases, death. This is especially in older patients and
those with pre-existing respiratory or cardiovascular conditions. There is currently one vaccine available
for COVID-19 in Australia but as of 9" February 2021, 63 candidate vaccines are in clinical evaluation
around the world (WHO -Draft landscape of COVID-19 candidate vaccine, 2020). These vaccines are
based on a variety of platforms such as lipid nanoparticles encapsulated mRNA, DNA, adjuvant protein,
inactivated virus particles and non-replicating viral vectors.

17. Janssen-Cilag Pty Ltd (Janssen-Cilag) is seeking authorisation for the commercial supply of a
genetically modified (GM) vaccine (Ad26.COV2.S) Australia-wide to prevent coronavirus infectious
disease 2019 (COVID-19) caused by infection with severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2).

18. For the ongoing commercial supply of the GM vaccine, the dealings assessed by the Regulator are
the:

(a) importation;
(b) transportation;
(c) disposal;

and possession (including storage), supply or use of the GMO for the purposes of, or in the course of, any
of the above.

2.1 Details of the proposed dealings

19. The GM vaccine would be distributed to a variety of facilities which offer vaccination services in all
Australian States and Territories, where it will be administered by intramuscular (IM) injection.

20. The vaccine would be supplied as a multi-dose glass vials with an extractable volume of 2.5ml (5 x
0.5 ml doses). These vials will be labelled as a recombinant vaccine and packed into cartons followed by
packaging into shipping boxes for distribution.

21. The GM vaccine will be manufactured overseas and imported into Australia. An import permit
from the DAWE would be required for the importation into Australia.

22. The storage and handling of the GM vaccine would be carried out by couriers experienced in the
distribution of pharmaceutical products, such as live vaccines in accordance with the Australian Code of
Good Wholesaling Practice for Medicines in schedules 2, 3, 4 and 8 (TGA, 2011) and the WHO Good
distribution practices for pharmaceutical products (WHO, 2010).

23. The transport within Australia (i.e., distribution to vaccination centres) would be conducted by a
commercial courier company experienced in the transportation of pharmaceutical products such as live
vaccines.

24. Storage of the GM vaccine at vaccination centres and other facilities will be conducted according
to the National Vaccine Storage Guidelines (Department of Health, 2019) and the Standard for the

Chapter 1 Risk assessment context 3
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Uniform Scheduling of Medicines and Poisons (SUSMP, 2020) which includes maintenance of the ‘cold
chain’ and restriction of access to pharmacy and other authorised personnel.

25. The GM vaccine would be administered as an IM injection at vaccination centres. Following
administration, all residual vaccine and associated waste which has come in to contact with the GM
vaccine (such as syringes and swabs) will be discarded as clinical and related waste. Similarly, unused
expired GM vaccine would be disposed of at vaccination or storage facilities in accordance with the
relevant State and Territory legislation procedures for clinical/medical waste disposal methods such as
high temperature incineration. In addition, as part of the Australia’s rollout for COVID-19 vaccinations,
authorised vaccination providers must satisfy mandatory requirements established by the Australian
government and complete compulsory online COVID-19 vaccination training, prior to being allowed to
administer the vaccine.

Section 3 Parent organism

26. The GM vaccine is derived from human adenovirus serotype 26 (HAdV-D26). HAdV-D26 is a
member of the genus Mastadenovirus in the Adenoviridae family. Adenoviruses (AdVs) are classified as
Risk Group 2 microorganisms (Standards Australia/New Zealand, 2010). The characteristics of the parent
organism provide a baseline for comparing the potential for harm from dealings with the GM vaccine. As
such, the relevant biological properties of HAdVs will be discussed here.

27. Human adenoviruses (HAdVs) are categorised into seven species A to G based on their serology,
sequence homology, serum neutralisation, hemagglutinin properties and genomic sequence (Ismail et
al., 2018; Lange et al., 2019; Bots and Hoeben, 2020). HAdV-D26 belongs to species D, which is the
largest species of adenoviruses (Mennechet et al., 2019).

28. Several HAdV species D viruses (HAdV-D) have been suggested as vaccine candidates, but to date
HAdV-D26 is the best characterised in the group and has been evaluated in large-scale human
vaccination trials (Mennechet et al., 2019) against Human Immunodeficiency Virus (HIV) (Baden et al.,
2013; Barouch et al., 2013; Baden et al., 2015; Baden et al., 2020), Respiratory Syncytial Virus (RSV)
(Sadoff et al., 2020a; Williams et al., 2020; Sadoff et al., 2021a) and Ebola (Pollard et al., 2020).

3.1 Pathology

29. HAdVs are common human pathogens and cause a wide range of illnesses such as common cold;
sore throat; bronchitis; pneumonia; diarrhoea; conjunctivitis; fever; inflammation of the stomach,
intestine and bladder; and neurologic disease (conditions that affect the brain and spinal cord) (Public
Health Agency of Canada, 2014; CDC, 2019a).

30. HAdVinfections are generally mild and self-limiting, but could be more severe or lethal in
immunocompromised individuals (Mennechet et al., 2019). Overall, HAdV infections are responsible for
about 2-5% of all respiratory infections in humans (Allard and Vantarakis, 2017) and is the most common
cause of conjunctivitis in the world (Pihos, 2013).

31. Outbreaks of HAdVs-associated respiratory disease are more common in the late winter, spring
and early summer, however infections can occur throughout the year. After natural HAdV infection, the
incubation period of HAdVs ranges from 2 days to 2 weeks, depending on the viral species and serotype
as well as the mechanism of acquisition (Public Health Agency of Canada, 2014; Allard and Vantarakis,
2017). For respiratory infections, the incubation period is generally 4-8 days, whereas it is 3-10 days for
intestinal infections (Allard and Vantarakis, 2017). The symptoms of mild infection usually last for a few
days to a week but for the severe infections, symptoms may last longer.

32. HAdV-D have been mainly associated with epidemic keratoconjunctivitis (EKC), which is endemic,
but not isolated to Japan (Aoki and Tagawa, 2002). Serotypes that commonly associate with EKC are
HAdV-D8, -D37, -D64, -D53, -D54 and -D56 (Kaneko et al., 2009; Walsh et al., 2009; Huang et al., 2014;
Matsuura et al., 2019). Opportunistic HAdV infections in patients with HIV were also commonly from
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species D, and is associated with prolonged shedding in the gastrointestinal (Gl) tract in these patients
(Al Qurashi et al., 2012). There has been a single reported case where, a species D adenovirus (HAdV-
D56) has been implicated in a neonatal fatality (Robinson et al., 2011b).

33. Like other HAdV-Ds, HAdV-D26 can also cause EKC (Baker et al., 2019). Experimental infections of
human volunteers with HAdV-D26 through intranasal or conjunctival swabs resulted in very mild
respiratory and eye infections and did not cause systemic disease (Knight et al., 1962; Lichtenstein and
Wold, 2004a). Eye infections cause by HAdV-D26 were was self-limiting, mild to moderate in severity,
limited to the eye and rarely required medical intervention (Knight et al., 1962; Lichtenstein and Wold,
2004a). There was one reported case implicating HAdV-D26 infection as the cause of acute
meningoencephalitis in an immunocompromised patient with a severe brain tumour and irradiation
history (Dubberke et al., 2006).

3.2 Structure and genomic organisation

34. AdVs are non-enveloped, double-stranded DNA viruses with an icosahedral capsid comprising of
major (hexon, penton base and fiber) and minor (protein IX, VIII, llla and VI) proteins; other proteins (V,
VII, Y, Iva2, terminal protein and adenovirus protease); and a core that contains DNA (Robinson et al.,
2011a; Yu et al., 2017). The genome of AdVs has approximately 30-35 kilobases (kb) which includes 30-40
genes (Lasaro and Ertl, 2009; Charman et al., 2019). The genome is flanked by inverted terminal repeats
(ITRs).

35. The HAdV genome contains early and late genes, which are organised into transcription units
(Figure 2). Early genes/regions (E1, E2, E3 and E4) are involved in directly activating transcription of other
viral regions, altering the host cellular environment to enhance viral replication, and co-ordination of
viral DNA replication (Roy et al., 2004; Lasaro and Ertl, 2009; Afkhami et al., 2016; Saha and Parks, 2017).
The late genes (L1 to L5) encode components of the viral shell and other proteins that are involved in
assembly of the capsid and are essential for production of new virus particles.

* Encodes viral structural

* Regulates transcription
components

of other viral genes

* Critical regulator of A

¢ Viral evasion of
immunosurveillance

viral replication
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Figure 2: Functions, organisation and structure of adenovirus genome (Afkhami et al., 2016).

36. The E1 gene is composed of E1A and E1B. The E1A gene controls transcription of viral genes and

redirects host-cell gene expression machinery to enable virus replication. The proteins produced from
the E1A genes are the first proteins expressed from the infecting virus, and are essential for the efficient
expression of other viral genes (Roy et al., 2004; Saha and Parks, 2017). The E1B gene assists in viral
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replication and is mainly required for the export of viral late mRNA (L1 to L5) from the host-cell nucleus
into the cytoplasm. Together the E1A and E1B coding regions are essential for viral gene expression and
replication (Roy et al., 2004; Saha and Parks, 2017).

37. The E2 gene is sub-divided into E2A and E2B that encode E2 proteins which are mainly involved in
viral DNA replication and transcription of lat