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Potential for AI to accelerate pandemic 
vaccine development

Phase 1/2 human trials in 
Adelaide, Australia

AI to model 
initial virus 
structure 

AI to identify 
virus receptor

AI for adjuvant 
design

AI to 
characterise
variants

AI to predict 
potential 
variants

AI for yield 
optimisation



From genome sequence to in silico modelling of 
the COVID-19 spike protein

1. Covid-19 genome sequence
2. Alignment to SARS CoV
spike
3. SARS CoV spike PDB 
structure
4. Homology model Covid-19 
spike
5. MDS Covid-19 spike
6. Docking with putative 
receptors (DPP4, ACE2) to 
identify ACE2 as the receptor
7. Engineering spike protein 
then MDS to assess structural 
stability
8. Target species ACE2 
homology models then spike 
docking to identify 
susceptible species



Spikogen/COVAX-19TM vaccine design
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MDS to 
ensure 
stability of 
engineered 
spike 
trimer ECD 
(Wuhan)

Li et al, Vaccine. 2021 Aug 3 doi: 
10.1016/j.vaccine.2021.07.087. 



Docking and 
MDS  to 
identify 
human 
receptor for 
Covid-19

Spike RBD

ACE2

Piplani et al, Sci Rep. 2021 Jun 24;11(1):13063.



Docking and MDS to predict 
susceptible animal species

Piplani et al, Sci Rep. 2021 Jun 24;11(1):13063.



MDS to predict stability 
of engineered Omicron 
spike protein



Enhanced Vaccine Protection

TLR9 Receptor DNA-based ligands

Artificial Intelligence

Machine learning approach to identify CpG55.2 adjuvant

BMC Mol Cell Biol. 2019 Dec 20;20(Suppl 2):56.



Potential in silico approaches to 
accelerate pandemic preparedness 

• Initial virus characterisation

• Receptor identification

• Potential host species 

• Vaccine antigen design

• Vaccine adjuvant design

• Monoclonal antibody design

• Prediction of variants

• Optimisation of antigen expression


