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Creating the barcoded plasmid library to study the mechanisms of transgene integration
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Motivation and Aim: Genome editing approaches are based on the mechanisms of DNA reparation and
recombination. Homologous recombination (HR) and non-homologous end joining (NHEJ) are considered
to be two alternative pathways of double-strand breaks of genome DNA during editing (1). We previously
showed that upon microinjection of DNA fragments into the pronucleus of the zygote, both pathways are
involved in the processing of DNA ends (2). To study how Cas9 enzyme influence DNA repair mechanisms
involved in transgene integration, we designed the experiment, in which creating the barcoded plasmid
library was the key point. The unique sequences that flank the transgenes will allow us to study the detailed
mechanism of transgene integration after the microinjection into the pronucleus of the zygote.

Methods and Algorithms: Our experiment demanded library diversity of 10°, so we designed
oligonucleotides with 14 random positions. In the oligonucleotide mix all combinations of molecules were
represented equally. To avoid GC-bias, two degenerated positions are changed with three certain bases.
Theoretical diversity of these sequences is 4'* = 2x10® — which is a thousand times more than the min
required library diversity. We also took to consideration a probability of wrong barcode sequencing. For
plasmid construction we used four fragments Gibson Assembly: two barcoded oligos to flank the transgene,
the transgene fragment and the plasmid backbone. Then we used Top10 E.Coli cells for electroporation and
large pallets to get the colonies. The volume of electroporation allowed to get approximately 2x10°
colonies. Then the library was purified on maxi-prep columns.

Results: We got approximately 160 000 unique colonies. 10% of them contained the original plasmid
backbone without transgene and barcodes. We analysed 30 randomly selected clones by the restriction
digestion and following sequencing and found out only 6% of clones had mutations in plasmid. Sequencing
also showed the randomness of included barcodes. The obtained library fits our research restrictions.
Conclusion: We created the barcoded plasmid library to study the mechanisms of transgene integration.
Now we are preparing the library for NGS sequencing and pronuclear microinjections with Cas9 protein.
Obtained animals will be genotyped. Integrated copies will also be NGS sequenced.
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