Increasing electroporation efficiency in the lithoautotrophic bacterium Cupriavidus necator H16

A roadmap for non-model bacteria domestication
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Non-model bacteria are a treasure trove of promising reactions and metabolisms, but their cumbersome engineering limits their use in an industrial context. For example, Cupriavidus necator H16 can grow autotrophically
using CO2, H2 and Oz, but most engineering attempts rely on conjugation, especially when using large plasmids. Bacteria can use an array of defense systems to defend themselves from exogenous DNA elements, such as phages,
mobile genetic elements or, in our case, recombinant DNA. To improve transformation efficiency, we need to identify and overcome these defense systems.
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Deletion of both enzymes from C. necator H16, restriction avoidance

Plasmid design

obtaining a easier-to-use strain (C. necator ARM)

Combines flexibility and efficiency.

Remove type I restriction
patterns by rational
mutagenesis
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De-methylation

Remove incorrect methylation
pattern using shuttle strain

E. coli dam™/dem™
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Plasmid pMVRKha (s Kb)
Currently the best way to transform

C. necator H16 by electroporation

Strain C. necator ARM

It 1s not necessary to remove
restriction sites from the
plasmid anymore
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Plasmid source Most plasmids can be transformed

Resulted in successful

electroporation of both large pCATMLt is not restricted anymore, but there plasmids or if many colonies are
plasmids (15 kb) and suicide is still another system able to target necessary, E. coli dam™/dcm”
plasmids mis-methylated DNA (pMVRha extracted from can be used to further increase
E. coli dam™/dcm’ is still uptaken more efficiently) electroporation efficiency

without de-methylation. For large

Read more about using C. necator to
transform CO:z into useful products
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Manuscript available!
It also includes a species-independent technique
to increase cloning-electroporation efficiency
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