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What is RNA? 
Ribonucleic Acid (RNA) is a chemical molecule that holds biological code and is central to many 

processes within cells. RNA plays essential roles in gene expression, serving as a messenger between 

DNA and protein synthesis, as well as participating in a range of cell regulatory mechanisms (see 

Figure 1). 

Figure 1: Overview of Protein Synthesis  

 
The COVID-19 pandemic showcased the flexibility of RNA technology in the development of the first 

two COVID-19 vaccines by BioNTech in collaboration with Pfizer and Moderna. The development 

timeline of both vaccines was unprecedented. It was reported that it took merely two days after the 

SARS-CoV-2 genome was sequenced to select the appropriate sequence for the Moderna vaccine 

candidate, 25 days to manufacture the first clinical batch of mRNA-1273 and another 35 days to 

dose the first participant.  

The success of the COVID-19 vaccines proved the scalability of RNA technology and that the relative 

simplicity of the development process and flexibility of the manufacturing platform can markedly 

accelerate clinical development in a cost-effective way. It has also highlighted to the world its 

potential as a completely new class of vaccines and therapeutics for a range of applications.  

The scalability and cost-effectiveness of RNA extend beyond mRNA vaccines and apply to RNA 

therapeutics targeting previously undruggable targets. This approach enables rapid and cost-

effective developments, in comparison to existing processes involving small molecules and 

recombinant proteins.3 

RNA technology has broad potential that includes: 

 

Its safety, high potency, capacity for rapid development, potential low-cost manufacture and safe 

administration, has ensured that RNA technology is at the forefront of a therapeutic revolution, 

which hasn’t been seen since the advent of recombinant protein technology almost 50 years ago. 

Australia is well placed to capitalise on this growing sector which could deliver advanced 

manufacturing, highly skilled jobs, and improve our sovereign resilience to manufacture future 

therapeutics and vaccines onshore. We are home to world leading scientists and healthcare 

 
3 Damase, Tulsi Ram, et al. "The limitless future of RNA therapeutics." Frontiers in bioengineering and biotechnology (2021): 161.  
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Overview of types of RNA  
While mRNA has received the most attention and prominence recently due to the COVID-19 vaccine, 

there are multiple classes of RNA that play different roles in the body and can therefore also play 

different roles as therapeutics or targets for therapeutics. 

Much of the RNA research is focused on ways to modify, interrupt or adapt natural RNA processes 

for specific therapeutic purposes. While not exhaustive, the list below highlights several RNA classes 

that have been applied as, or are being explored for, therapeutics or vaccines: 

mRNA. Ordinarily carries instructions from DNA in the cell's nucleus to other parts of the cell 

machinery, telling them how to make proteins that are pivotal to our body's functions. 

mRNA can also be made synthetically and introduced directly into cells (e.g., not transcribed 

from DNA) to make specific proteins. mRNA vaccines (such as those developed by Moderna 

and Pfizer-BioNTech) tell cells to produce proteins usually found on the infectious agent 

(such as a virus) to help the immune system recognise the virus and prevent severe disease 

when a person is infected. 

• RNA interference (RNAi). A type of RNA that acts as part of a naturally occurring cellular 

process where a sub-group of short interfering RNA molecules (siRNA), interfere with the 

mRNA translation process by targeting mRNA for degradation in a highly specific way. This 

process can be used as a therapeutic to ‘silence’ specific genes and is best exemplified by 

Alnylam’s RNAi product suite that includes Patisiran to treat polyneuropathy and Givosiran 

to treat acute hepatic porphyria. 

• microRNA (miRNA). Works in two main ways via two different mechanisms: 

1. Blocks mRNA translation by binding to it and preventing translation machinery from 

reading it to produce proteins, rather than degrading the mRNA 

2. Blocks mRNA transcription at the source by binding to the specific parts of genes in DNA 

that signals the start of mRNA transcription (i.e., the promoter sequence). 

• Antisense RNA (asRNA). Disrupts mRNA function by binding to it, preventing the cell from 

utilising its instructions and can be employed as a therapeutic to inhibit the synthesis of the 

corresponding protein. 

• RNA aptamers. RNA oligonucleotide that bind to specific targets and can be used in drug 

delivery to modulate specific biological process, block protein-protein interactions, 

diagnostic applications and gene expression.  

• Long non-coding RNA (lncRNA). Includes several functions including interacting with and 

altering gene expression, regulating genetic output and facilitating different types of 

interactions with cellular machines.  

• CRISPR/Cas9. An RNA-based gene editing technology that uses a designed guide RNA (gRNA) 

to make precise changes to specifically targeted DNA or RNA. 

RNA therapeutics are typically delivered to the body in several ways: 

• Naked. RNA without any coating but in a special liquid (buffer) to keep it stable. RNA is 

inherently unstable and there have been significant challenges with delivering naked RNA 

into cells. 

• Lipid nanoparticles (LNPs). A small vesicle made of fats that encases and carries RNA into 

cells in the body. Although LNPs are not RNA molecules themselves, they are a delivery 
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Taking Action 
Australia’s RNA sector has been clear that they share ambitions, urgency and commitment to 

building a world leading ecosystem.  

To fully realise the potential of Australia’s RNA sector and establish a globally competitive ecosystem 

that generates economic advantages, a comprehensive cross-disciplinary approach and dedicated 

commitment to action are required. This necessitates the involvement of industry, academia and 

various government jurisdiction partners to collectively drive a nationwide initiative.  

Opportunities 
The National RNA Sector Development Plan sets outs the vision for Australia. It outlines a series of 

broad opportunities to strengthen the RNA sector (see Figure 5)Error! Reference source not found. 

supported by specific actions.  

Appendix A provides additional detail on all opportunities, including risks and considerations for 

implementation. 

Figure 15: Opportunities areas for action  
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