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MINUTE  

Classification of self-amplifying mRNA influenza vaccine 

To Raj Bhula

Gene Technology Regulator 
Approved 30 March 2022 

comments. 

Through Heidi Mitchell 

Acting Assistant Secretary 

Evaluation Branch 

Cleared 29 March 2022 

Legal Officer

Legal Section 
Cleared? Enter date 

No legal advice is available on this minute 

comments. 

Assistant Director 

Contained Dealings Evaluation Section 

Cleared 24 March 2022 

comments. 

Action officer 

Evaluator, Contained Dealings Evaluation Section 
23 March 2022 

In relation to Classification of self-amplifying mRNA influenza vaccine

Files E21-12230; D22-762881 CCI files (if applicable) N/A 

Purpose of this 
Minute 

To seek your decision on whether self-amplifying mRNA vaccines delivered by 
nanoparticles should be considered a GMO.  
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1. Issue 

On 22 March 2022, the OGTR received a query from (D22-758243) from  who is the 
 contact for Seqirus Pty Ltd, a company involved in 

manufacturing vaccines, based in Melbourne. The query seeks advice from the OGTR on whether an 
influenza self-amplifying mRNA (sa-mRNA vaccine) is classified as a GMO under Australian law. 

2. Background 

There are wide interests in mRNA vaccine technology  
 

 
 

 
 

  

In contrast, self-amplifying mRNA (sa-mRNA) vaccines contains mRNA that encode both the antigen of 
interest and additional proteins that can amplify the antigen-encoding mRNA sequence (e.g. non-
structural proteins; nsPs from alphaviruses). Both conventional and sa-mRNA vaccines have been used 
in preclinical studies against various diseases including influenza, respiratory syncytial virus, rabies, 
ebola and HIV-1 (Bloom, 2021). It is predicted that the sa-mRNA platform could lead to enhanced and 
prolonged antigen expression, which might lower dosage requirements and potentially result in less 
adverse reactions to the vaccine.  

Seqirus is proposing to carry out a phase 1 first in human clinical trial using a monovalent sa-mRNA 
 influenza vaccine. The vaccine would consist of mRNA encoding the  

 and nsP 1-4 genes 
that encode for replicase genes from the Venezuelan equine encephalitis alphavirus (VEEV). The 
replicase genes enables self-amplification of the target genes on delivery into the cytoplasm of the 
host target cells via a lipid nanoparticle. The GM vaccine would not contain any VEEV structural 
protein genes (capsid or envelope), hence would not be able to form a new viral particle. The Seqirus 
IBC has assessed the product not to be a GMO because it is incapable of reproduction and incapable of 
transferring genetic material but requested further advice from OGTR. Their assessment has also 
considered the classification of these types of vaccines in other jurisdictions. 

3. Classification of previous clinical trial using sa-mRNA technology 

The GM vaccine proposed by Seqirus was produced using the same technology as one of the GM 
vaccines used in the prime/boost vaccination model in DNIR-606. The GM vaccine used in DNIR-606 
consists of mRNA that encoded patient specific tumour-specific neoantigens (driven by internal sub 
genomic promoters), 2 universal class II MHC helper epitopes and nsP 1-4 genes from the VEEV. It also 
lacked any VEEV structural protein genes and  

  

 was previously consulted on the GM vaccine in DNIR-606 and provided  
that it met the definition of a GMO because the viral vaccine meets the definition of an ‘organism’.  
This is defined in Section 10 of the Gene Technology Act 2000 as viable; capable of reproduction; or 
capable of transferring genetic material (D19-1298082). The given was because the viral mRNA 
vaccine: 

 can replicate; and 

 may be considered to have an innate capacity to transfer its genetic material by 
recombination with a wild type alphavirus (although highly unlikely as alphaviruses only rarely 
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recombine and the parent virus, which would be the most likely to recombine, is not present 
in Australia) or by complementation by a helper virus (may be possible by related alphaviruses 
in Australia). 

4. Recommendations 

 Agree if you are satisfied, that, based on the available information, sa-mRNA vaccines using 
VEEV technology (with nsP1-4 genes and without any structural genes e.g. capsid and 
envelope) are defined as genetically modified organisms under the Gene Technology Act 2000. 

Agree 

 If agreed, a draft letter to the Seqirus representative is at (D22-762877). Your approval is 
sought for OGTR staff to send the e-mail on your behalf. 

 Agree 

5. References 

Bloom K, van den Berg F, Arbuthnot P. Self-amplifying RNA vaccines for infectious diseases. Gene Ther. 
2021;28(3-4):117-29. 











 

 

 
 

In the case of GMO2, the mRNA encapsulated in the nanoparticle is from viral origin and was rendered replication deficient by deletion of structural genes. This 
viral mRNA may be considered to have an innate capacity to transfer their genetic material by recombination with a wild type alphavirus (although highly unlikely 
as alphaviruses only rarely recombine and the parent virus, which would be the most likely to recombine, is not present in Australia) or by complementation by 
a helper virus (may be possible by related alphaviruses in Australia). In this instance, this GMO is very similar to an adenovirus, which we routinely assess as a 
DNIR. 

 

 

 GMO1 (GRT-C901) GMO2 (GRT-R902) 
Parent organism Chimpanzee adenovirus Venezuelan equine encephalitis virus 
Deletion of viral 

genes 
E1 gene deletion:  

E3 gene deletion: renders the virus more vulnerable to the 
immune system 

Deletion of the structural genes;  
The remaining mRNA is a self-amplifying mRNA 

(SAM) which includes the replication machinery of the 
Venezuelan Equine Encephalitis. 

Packaging Viral particles are produced by co-cultivating the GMO with cell 
line HEK 293 providing the deleted E1. The viral particles 
produced can only infect cells once.  

To deliver the SAM to the targeted human cells, it has been 
formulated with lipid nanoparticles (LNPs) composed of lipids:. 
These lipids can be individually sourced from various companies 

but the applicant did not provide any information about the 
origin of these lipids.  

Infection The adenovirus enter the cells by binding to CAR proteins 
present on the host/patient cells. Once internalized, the virus is 
uncoated and the viral genome is transported to the nucleus. 
Viral protein are expressed but the virus does not replicate and 
remains confined to the infected cell. 

 

This GMO enters the host/patient cells by phagocytosis. Both the 
lipid nanoparticle and the cell lipid membrane fuse and the lipid 

nanoparticle is internalised into the cell. The mRNA is released in 
the cytoplasm and starts replicating, producing more RNA (both 

coding strand and non-coding strand), which will then be 
translated into proteins. 

The viral mRNA remains confined to the infected cell. 
Genome 

integration 
The viral DNA is not integrated into the patient genome. The viral RNA is not integrated into the patient genome. 

























Manufacturing and administration of mRNA vaccines (that are not self-amplifying)

DNA 
preparation

• Growth of plasmids in E. coli
• DNA purification

mRNA 
preparation

• In-vitro transcription
• RNA capping
• RNA purification

mRNA LNP 
preparation

• Assembly
• Purification

Administration 

• To animals contained within certified facilities

Schedule 2, Part 2, 2.1 item 1 – Exempt dealing

• DNA linearisation

Schedule 3, Part 2, 2.1 (d) – NLRD

• under 25 L of GMO culture in a single vessel; 
• donor nucleic acid meets the requirements in Schedule 2, Part 1, Item 4 (2). 

Schedule 2, Part 2, 2.1 item 3 (c) – Exempt dealing

Schedule 2, Part 2, 2.1 item 3 (c) – Exempt dealing

• To animals outside certified facilities Licensable dealing



Manufacturing and administration of self-amplifying mRNA vaccines

DNA 
preparation

• Growth of plasmids in E. coli
• DNA purification

mRNA 
preparation

• In-vitro transcription
• RNA capping
• RNA purification

sa-mRNA LNP 
preparation

• Assembly
• Purification

Administration 

• To animals contained within certified facilities

Schedule 2, Part 2, 2.1 item 1 – Exempt dealing

Schedule 3, Part 2, 2.1 (d) – NLRD • DNA linearisation

Schedule 3, Part 2, 2.1 (d) – NLRD 

• under 25 L of GMO culture in a single vessel; 

• To animals outside certified facilities Licensable dealing



Manufacturing of mRNA vaccines – over 25 L in a single vessel 

Schedule 3, Part 2, 2.1 (f) – NLRD 

Licensable dealing 

Licensable dealing 

• dealing is undertaken within a PC2 large Scale certified facility; 
• donor nucleic acid meets the requirements in Schedule 2, Part 1, Item 4 (2) 

• dealing is undertaken outside a certified facility. 

• dealing is undertaken within or outside a certified facility.

Manufacturing of self-amplifying mRNA vaccines – over 25 L in a single vessel 
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Item 4. DNIR-606 - Clinical Study GO-004: An International Phase 1/2 Study of GRT-
C901/GRT R902, a Neoantigen Cancer Vaccine, in Combination with Immune 
Checkpoint Blockade for Patients with Advanced Solid Tumors (Peter MacCallum 
Cancer Centre) 

An officer from OGTR gave a presentation on the draft Risk Assessment and Risk Management 
Plan (RARMP) for licence application DNIR-606, advising that the application is to conduct a first-
in-human clinical trial using two personalised vaccines, to target tumour-specific peptides displayed 
on the patient’s cancer, in combination with drugs to improve the patient’s immune response to the 
tumour. The risk assessment did not identify substantive risks associated with the proposed 
dealings. 

The Regulator sought specific advice from GTTAC on the following issues:  

 Is there any additional relevant information that should be considered?  
 Does the committee agree that, given the genetic modifications made to the Venezuelan 

equine encephalitis virus, the risks associated with GRT-R902 are negligible?  
 Does the draft risk assessment identify all plausible risk scenarios by which the proposed 

study could give rise to risks to the health and safety of people or the environment?  
 Does the committee agree with the overall conclusions of the risk assessment?  

GTTAC sought clarification regarding whether GRT-R902 is a genetically modified organism 
(GMO). OGTR clarified that GRT-R902 (GMO 2), is considered a GMO, noting that it meets the 
definition of an organism in the legislation because it is capable of transferring genetic material.  

GTTAC suggested the RARMP should avoid terminology such as ‘viral shedding’ or ‘infectious 
particles’ in relation to GMO 2 (e.g. paragraphs 42 and 43), as the virus cannot replicate and 
therefore infectious particles cannot be shed. Instead, members suggested wording such as 
‘escape of input vectors’, or similar.  



 

 
 

GTTAC agreed that recombination is a possibility for GMO 2, but it is very unlikely and any risks 
would be negligible.  

OGTR advised GTTAC that GRT-C901 (GMO 1) has low homology with human adenoviruses so 
recombination is very unlikely. The risk of interaction between GMO 1 and a wild type adenovirus 
is further reduced because the GMOs are being injected and are unlikely to reach the gut or 
respiratory tract where adenoviruses are found. Members added that adenovirus vectors have 
been used numerous times in human vaccine trials and have a history of safe use. 

 
 

 
 

  

GTTAC sought clarification regarding the use of safety equipment during preparation and 
administration of the GMO, including whether it would be a requirement to use a respirator 
(paragraph 125 in the draft RARMP). OGTR clarified that the applicant proposed to use a 
respirator, but that the risk assessment considered there was no risk basis to require this, noting 
GMO preparation would be done in a biological safety cabinet. 

GTTAC discussed whether tumour biopsy samples should be treated as containing GMOs 
(paragraph 122 in the draft RARMP). The OGTR advised that the risk assessment found that 
tumour samples were unlikely to contain the GMOs. Members added that tumour samples are 
always treated with appropriate precautions, however they suggested the RARMP could consider 
this further.  

GTTAC queried whether staff administering Ipilimumab immediately following administration of the 
GMOs would be required to undertake appropriate training (paragraphs 86 and 87 in the draft 
RARMP), in the context of possible leakage of GMOs from the injection site. Members queried 
whether the sentence ‘All site personnel will be instructed on the proper handling of [the GMOs]’ in 
the RARMP captured staff administering non-GMO injections and the OGTR agreed to check this.  

GTTAC suggested ensuring consistency between the text, tables and figures that describe the 
GMOs.  Specifically, GTTAC suggested the RARMP should clarify whether the T7 promoter is part 
of the introduced cassette or within the E1 region or another region of the GMOs (Tables 1 and 2 
of the draft licence). Members added that the T7 promoter was only relevant in the case of GMO 2.   

OGTR reminded GTTAC to dispose of the agenda item in its entirety to ensure no confidential 
commercial information is disclosed.  

Resolutions: 

 The committee agrees with the overall conclusions of the RARMP 
 The committee did not identify any additional information that should be considered 
 The RARMP identifies all plausible risk scenarios 
  

  
 

 The Regulator should further consider whether tumour samples should also be treated as 
per GMOs 
















