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Referendum 2030

Question 1
• Genetically modified 

products are to be 
banned from production 
and use in Australia?

Question 2
YES• Genetically modified 

people are  allowed 
residency in Australia?

NO

NOYES



How will you 
decide?

Intuition, gut 
feeling Assess the evidence for 

yourself

Follow advice of 
experts



Seedless watermelon
Bioluminescent 

animals

Insulin                Cotton tee shirt GM, non-GM or 
the product of a 

GMO?

Pasta

3 parent baby



A Genetically Modified Organism 
(GMO)
Gene Technology Act 2000

defined in Australia as:

an organism that has been modified by gene technology
Or
has inherited traits from an organism where the traits 
occurred in the initial organism because of gene 
technology
Gene Technology

Gene technology (also known as genetic engineering 
or genetic modification) provides ways to make 
changes to genes – the sets of instructions in the cells 
of all living creatures.



Injectable GM 
products

• Human insulin - diabetes

• Hepatitis B vaccine, virus, 
liver cancer

• Gardasil vaccine 
(papillomavirus, cervical 
cancer) 

• Cornovirus – COVID19?

GMO products in use in 
Australia



Ingested GMO 
used to prevent 
disease

Live vaccine for 
cholera



Proteins made by GMO, often bacteria or yeast, 
for medical and veterinary diagnostics,  

screening and medical research

Con –
increased expense



Viruses are microscopic parasites that lack the capacity 
to reproduce outside of a host cell



Genes can be turned 
off, “silenced” this 
new class of inhibitory 
drug is a frontline  
research topic

Drug “delivery” by 
GMO, 
a viral vector



The Human Genome and Gene 
Therapy



Initial treatment of  children with 
severe combined immune 
deficiency (also known as bubble 
baby disease) in the late nineties 
resulted in leukaemia in some 3- 6 
years later

• Modern stem cell gene therapy 
has  effectively cured a form of  
this disease in more than 50 
babies



Frontiers in 
Understanding Gene 
Activity

• Epigenetics: stable inheritable changes that 
are not caused by changes in the DNA code.

• Gene Editing: (Crisper- CAS -9), “molecular 
scissors”, found 2015, adapted from a 
naturally occurring system in bacteria.

Has the potential to fix single gene disorders 
such as cystic fibrosis, hemophilia, and sickle 
cell disease. 

“off target” effects

• Gene Drives: give a transmission chance 
greater than the normal 50% in sexually 
reproductive species.

Mutations: Escape: Ecological impact.
https://genedrives.ch/report/, 2019 and 
GeneWatch, UK

https://genedrives.ch/report/


Jainkui He
announcing in 

2018 the birth of 
Lulu and Nana 
after editing of 
their genome

• Birth of twin girls 
• Inheritable change to genome
• Dec 2019 – imprisoned for 3 

years in China. through forgery 
and subterfuge, deliberately 
skirting the proper channels in 
the pursuit of personal fame, 
officials in China told Xinhua
News (China's state-run press 
agency).

• Anyone manipulating human 
genome by gene editing is 
responsible for long term 
consequences, new Chinese 
draft legislation



“Some of these people are doing 
research themselves because they 
feel nobody else is going to look 
into certain diseases or problems, 
or nobody’s going to look into 
doing things in a lower-cost way 
for patients”
Dr Alison McLennan, University of 
Canberra, (cited in Natasha Hancock’s 
article at 
https://www.createdigital.org.au/bioha
cking-rise-whats-behind-trend/.

• for herpes and HIV
• attempting to cure lactose 

intolerance
• body image, muscle building 

– no gym fees
• “social activism”

https://www.createdigital.org.au/bioha


The rules in Australia: 
http://www.ogtr.gov.au/internet/ogtr/publishing.nsf/Content/factsheets

What would you like to do with a 
gene editing kit?

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


Is there an 
elephant in 
the room?

food, livestock and 
crops,

ecosystems







Golden Rice, 2000
§Rice is a staple food
§Beta carotene in grain enriched
§Deficiency results in blindness
§Patented, donated



Friday, 17 January, 2020 
Australian, US and Taiwanese scientists have engineered A. aegypti,  resistant to spreading all 
four types of the dengue virus— a breakthrough that is likely to be crucial for effective disease 
suppression.

Dengue-resistant mosquitoes were given a red-eye gene to distinguish them from regular 
mosquitoes. 

Development of the first 
mosquitoes engineered to be 
resistant to all types of dengue 
virus. 
A. Aegypti spreads diseases such as yellow fever, zika virus, 
dengue  and chikungunya, making hundreds of millions of 
people sick in more than 120 countries each year.



GM crop approval in Australian States

https://www.agric.wa.gov.au/genetic-modification/regulation-genetically-
modified-crops-australia

https://www.agric.wa.gov.au/genetic-modification/regulation-genetically


Changes 
in GMO 
Design

•Bacteria 
modified to depend on nutrients that 
cannot be found in nature

•Viral vectors
“deconstructed” – they cannot produce 
a virus particle.  Vector is assembled 
from components

•Fish
Female and eggs are sterile

•GM plants to be sterile
Technology has been developed, though 
not yet marketed, that causes the 
second generation of plants to be sterile



§ A 2019 report by an expert working group for the Australian 
Academy of Science documented the broad consensus among 
many professional organisations, including the World Health 
Organization, that GM foods and medicines are safe based on 20 
years experience with GM products. 

§ No ill-effects have been identified relating to human consumption 

§ GM foods produced so far are no different to unmodified foods in
terms of safety and digestibility.

Australian Academy of Science at https://www.science.org.au/

Australian Expert Panel 
Report

https://www.science.org.au/


Labeling something as “non-GMO” doesn’t 
necessarily mean that there is, or ever has 
been, a GMO version of that product. 

For example:

•There are no GMOs in milk, so there’s no such 

thing as non-GMO yoghurt or any other type of 

GMO dairy product

•There are no GMO nuts on the market

•There’s no GMO wheat so it’s not possible to 

have GMO bread, pasta, vodka or any other 

GMO product made or derived from wheat

Provide choice -
labelling



Pros

Pros and Cons – dependent on 
acceptable risk

• Condemning those with disease, that could be 
eliminated,  to progress to disability or death

• Understanding regulation of gene activity allows inbuilt  
fail safe mechanisms

• Fears of DNA transfer to those treated or of giving 
toxins and allergens- tests available

• Purer products, greater quantities, less use of livestock 
for medicines

• Adaptive, responding to societal needs, quickly

• Strong effective regulation

• Over 30 years experience, knowledge is continually  
developed

• Biological change may be preferable to technological 
alternatives. Our genome is not “pure” human.

Cons

• Inheritance?

• Not natural 

• No planet B,  interference in 
ecosystems,  creating a human centric 
planet

• Potential for disease associated with 
food chain

• Patenting , IP, commercial 
disadvantage

• Expense

• Regulation

• Rogues

• Need for further knowledge
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https://www.tandfonline.com/doi/full/10.4161/gmcr.18606

