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DEVELOPMENT OF THE SCREENING SYSTEM FOR TRANSPOSABLE ELEMENTS
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Prokaryotic CRISPR-Cas systems are responsible for the adaptive immunity against foreign DNA, which
is based on guide RNA-dependent DNA or RNA nuclease activity. Nowadays, these systems are adapted
and widely used for genome editing; however, they are inefficient, prone to off-target activity, and require PAM
sequences that may greatly limit possible targets in the genome. In addition, gene editing with Cas proteins
relies on homologous recombination repair, which is tied to active cell division and, therefore, is not applicable
to some cell types [1]. All these limitations of CRISPR-Cas systems raise demand for novel genome editing
tools. Recent studies and bioinformatic analysis show that Cas12 nucleases may have evolved from TnpB —
proteins encoded by 1S200/1S605 family insertion sequences (IS) [2]. IS, as well as plasmids, bacteriophages,
and transposons, are mobile genetic elements (MGE) that are abundant in both prokaryotes and eukaryotes
and play an important role in the evolution and expression of the host genome [3]. The wide variety and
evolutionary proximity of IS to Cas proteins make IS a potential source of novel genome editing tools. This
study aimed to develop a screening system for transposable elements. Based on the previously described
work [4,5], we constructed vectors, which contain an active transposase and an antibiotic resistance gene-
carrying minimal transposable element (mini-Tn). We conducted experiments to select bacterial strains that
are most suitable for transposition assay, optimized bacterial conjugation conditions, and determined the best
conditions for transposase expression. These results contribute to the development of a robust IS screening
system, which will facilitate the detection of new IS that could lead to novel genome editing tools.

[1] Strecker J, Ladha A, Gardner Z, et al. RNA-guided DNA insertion with CRISPR-associated transposases. Science. 2019;365(6448):48-53.
doi:10.1126/science.aax9181

[2] Sasnauskas G, Tamulaitiene G, Druteika G, et al. TnpB structure reveals minimal functional core of Cas12 nuclease family. Nature. 2023;616(7956):384-
389. doi:10.1038/s41586-023-05826-x

[3] Siguier P, Gourbeyre E, Chandler M. Bacterial insertion sequences: their genomic impact and diversity. FEMS Microbiol Rev. 2014;38(5):865-891.
doi:10.1111/1574-6976.12067

[4] Kaczmarska Z, Czarnocki-Cieciura M, Gérecka-Minakowska KM, et al. Structural basis of transposon end recognition explains central features of Tn7
transposition systems. Mol Cell. 2022;82(14):2618-2632.e7. doi:10.1016/j.molcel.2022.05.005

[5] Meers C, Le HC, Pesari SR, et al. Transposon-encoded nucleases use guide RNAs to promote their selfish spread. Nature. 2023;622(7984):863-871.
doi:10.1038/s41586-023-06597-1



	P3: Biochemistry, Biophysics and Biotechnology; Biology, Genetics and Biomedical Sciences
	DEVELOPMENT OF THE SCREENING SYSTEM FOR TRANSPOSABLE ELEMENTS


