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The biodiscovery paradigm



What if the paradigm has 
already shifted?



Part 1:    Predicting biology

Part II:    Designing biology

Use case:   Proteins



Dazzling array of functions

The molecules in cells that 
get stuff done

Illustration by David S. Goodsell, RCSB Protein Data Bank.



The backbone of biotechnology



Function is determined by structure…

~0.00002 mm



MIIPALDLIDGTVVRLHQGDYARQRDYGNDPL
PRLQDYAAQGAGVLHLVDLTGAKDPAKRQIPL
IKTLVAGVNVPVQVGGGVRTEEDVAALLKAGV
ARVVIGSTAVKSPDVVKGWFERFGAQALVLAL
DVRIDEHGTKQVAVSGWQENSGVSLEQLVETY
LPVGLKHVLCTDISRDGTLAGSNVSLYEEVCA
RYPQIAFQSSGGIGDIDDIAALRGTGVRGVIV
GRALLEGKFTVKEAIQCWQNVK

A typical sequence of amino acids:

…so structure should be predictable, right?

…and structure is determined by sequence…



Part I:

Prediction

50%   50%
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“An ingenious piece of neural network engineering”

https://www.nobelprize.org/uploads/2024/10/advanced-chemistryprize2024.pdf



“The structure of the protein universe”

https://deepmind.google/discover/blog/alphafold-reveals-the-structure-of-the-protein-universe/

(Except when it isn’t)



Investors believe the hype



But is it (bio)chemistry?
• AlphaFold is an unbelievably useful and user-friendly tool.

• Is it learning chemistry/biophysics, or solving the protein folding problem?  



Part II:

Design

50%   50%



MIIPALDLIDGTVVRLHQGDYARQRDYGNDPL
PRLQDYAAQGAGVLHLVDLTGAKDPAKRQIPL
IKTLVAGVNVPVQVGGGVRTEEDVAALLKAGV
ARVVIGSTAVKSPDVVKGWFERFGAQALVLAL
DVRIDEHGTKQVAVSGWQENSGVSLEQLVETY
LPVGLKHVLCTDISRDGTLAGSNVSLYEEVCA
RYPQIAFQSSGGIGDIDDIAALRGTGVRGVIV
GRALLEGKFTVKEAIQCWQNVK

The required sequence of amino acids:

Inverting the problem
If I tell you the structure I want, can you tell me the 

sequence that will fold into it?



Prescient quotes in 2003



The new frontier: generative AI for de novo 
protein design:

• Specify the task you want to achieve, e.g. “bind 
the insulin receptor on this particular surface”.

• Get the sequence that folds into the structure 
that completes the task! 

Movie source: 
https://www.ipd.uw.edu/

RFdiffusion and ProteinMPNN



Silicon Valley…or Protein Valley?



VUW example 1: designing proteins for winemakers

Lyle Cornish



VUW example 2: designing better ‘flu vaccines

Dr Lisa 
Connor

Abby Martin
Lydia White
Isaac Green
Jessica Cotterell
Elise Pierson
Tom Bird (not pictured)
Monica Summers (not pictured)



Hemagglutinin (HA)





$6,500 per tonne

Protein

The NZ bioeconomy: current state

$2,800 per tonne$320 per tonne

WaterCarbohydrate





Future state: bio-design and bio-manufacturing



Are we ready?

The Listener, 27 June 2026

The Conversation, 18 August 2026



Are we ready?

• GPUs, GPUs, GPUs

• Pipeline of talent

• Regulatory framework

• Intellectual property

• Social licence, including te ao Māori


