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Alternative approach: make a protein libraryAlternative approach: make a protein library

Screen the resulting mixture
for a protein with the required 

activity



Saturation mutagenesisSaturation mutagenesis

Also known as codon randomisation

Used when you KNOW which amino acids are key toUsed when you KNOW which amino acids are key to 
protein activity (or at least you can make a good, 
educated guess)educated guess)

These codon(s) are replaced with randomised codons via 
tt t icassette mutagenesis eg.
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Where N  A/C/G/TWhere N = A/C/G/T
K = G/T, 
M = A/C



Designer randomisation – the genetic codeDesigner randomisation the genetic code
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MAX randomisation lets you “pick out” individual codons



Codon randomisation with NNNCodon randomisation with NNN
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amino acids
eg  zinc finger proteineg. zinc finger protein
(3 aa’s key for activity)



Codon randomisation with NNKCodon randomisation with NNK
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Codon randomisation with “MAX”Codon randomisation with MAX  
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8000 genes

8000 proteins20
encoded

20 8000 proteins

amino acids
eg  zinc finger proteineg. zinc finger protein
(3 aa’s key for activity)



The issue of sequence spaceThe issue of sequence space.....

The biggest library that anyone can generate has 1010 clones
Ideally you should have enough “sequence space” to have 3Ideally, you should have enough sequence space  to have 3 
copies of each clone
In terms of saturation mutagensis:

Codon 6 codons clones Maximum no of 
codons withincodons within 

sequence space
NNN 646 6.9 x 1010 ≤ 6

6 9NNK 326 1.1 x 109 ≤ 7

MAX 206 64 x 106 8



The screening issueThe screening issue

Protein libraries are screened by biopanning

Biopanning relies on the law of mass action

Which requires even representation within librariesWhich requires even representation within libraries

Even representation is not possible with conventional 
libraries which contain vast differences in thelibraries, which contain vast differences in the 
concentrations of individual proteins
MAX randomisation has the power to encodeMAX randomisation has the power to encode 
proteins with even representation



SummarySummary

MAX randomisation can deliver:

Small libraries
With bespoke components
And no encoded biasd o e coded b as


