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Mobile genetic elements (MGE), such as transposons, bacteriophages, plasmids, and insertion sequences (IS), were
historically called ‘junk DNA’ of the prokaryotic and eukaryotic genomes. Nowadays, the significance of MGEs is well
understood since they are the driving force of evolution, allowing organisms to rapidly adapt to changing environmental
conditions [1]. One of the most widely distributed groups of insertion sequences belongs to the IS200/IS605 family.
Structurally, these transposons are not very complex, as the IS200/IS605 family sequences only encode proteins required
for transposition: TnpA and TnpB. TnpA is a transposase responsible for the mobility of IS, while TnpB turned out to
be an evolutionary ancestor of CRISPR-Cas effector nucleases, which are widely used in gene editing experiments [2, 3].
However, the large size of commonly used Cas9 and Cas12 effectors complicates their delivery to the target cells. Recently,
the transposon-encoded TnpB was applied as a programable tool for gene editing in human cell cultures. Considering its
miniature size, compared to Cas9 or Cas12 nucleases, TnpB has promising properties for broad application in various gene
editing assays [4, 5]. Nevertheless, due to the high expectations for efficiency, specificity, and the requirement for nucleases
to target a wide range of genes, there is a great need for discovering novel programable DNA-targeting proteins. Since
TnpB-encoding insertion sequences are extremely widespread, this study aimed to characterize a set of TnpB homologs.
Bioinformatic analysis and sequence alignments enabled us to select diverse representatives from several groups of TnpB
homologs. By using biochemical assays, we determined the requirements for the TAM sequence, which is recognized by
the TnpB protein, and for the guide RNA. This study contributes to current knowledge about diverse TnpB proteins and
will be valuable for further characterization of these potential gene editing tools.
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