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Codon optimisation of Cas proteins

CRISPR-Cas has emerged as one of the key techniques for gene editing. Although CRISPR-Cas is expected to transform
medicine, enable new therapeutic modalities and improve research tools for drug screening, it presents some implementation
challenges. One of these challenges is its expression efficiency in human cells, including iPSCs and differentiated cell lines
derived from iPSCs.

The Solution

Improved codon optimisation methods that enable the efficient expression of target nucleic acid sequences in a host cell

The Method Codon Optimised Cas Applications
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Codon Optimisation - Scientific Rationale

Codon usage variation between species Example of codon usage differences in Cas9
derived from E. coli for human cell optimisation:
e Each specie displays "bias" towards certain codons,
displaying rare or common usage frequencies.
¢ When a gene of interest contains codons that are rarely
used by a host, that leads to stalled translation and either
reduced efficiency of expression or prevention of
expression entirely within a cell from the host.
e Codon usage is a key determinant of translation elongation
rates and co-translation protein folding.
* Host "preferred" codons present enhanced translational
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Secondary code within the specie-generic code

¢ There is an unequal usage of synonymous codons across
different cell lines within the same specie or host, from
yeast to humans.

e The secondary code usage frequency is a major regulator
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