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Motivation and Aim: Double-strand break repair (DSBR) is an important process that 

keeps genome integrity and integrates transgenic constructs into the genome. Two main 

pathways can resolve DSBR – Non-homologous end joining (NHEJ) and Homologous 

recombination (HR). Understanding reparation pathways in the early stages of 

mammalian development is vital for progress in the generation of transgenic organisms. 

Previously in our lab, we performed pronuclear microinjection into mouse zygotes with 

barcoded transgenic constructions [1]. It was shown that the majority of integrated copies 

formed concatemers (multiple copies chained together), and those copies were arranged 

into head-to-tail orientation along with noticeable barcode switching between fragments 

which indicated a work of HR pathway. In the present work, we performed a similar 

experiment on mouse embryonic stem cells (mESC) and compared results with data on 

mouse zygotes. 

Methods and Algorithms: We performed Lipofectamine transfection of mESC with 6 kb 

double-stranded barcoded DNA constructions with mCherry reporter gene, previously 

generated in our lab [2]. Transfected cells were sorted for mCherry positives by FACS. 

Transgene copy number was evaluated by digital droplet PCR. Libraries for Oxford 

Nanopore sequencing were prepared from high molecular weight DNA with LSK-109 

kit. Sequencing was performed on ONT MiniON platform with R9.4.1 flow cell. Read 

data was analyzed by using minimap2 and in-house tools. 

Results: After two runs on the same flow cell, we managed to acquire 8 Gb output. Over 

80 unique reads mapped on the transgene sequence. All found fragments were organized 

in chains of concatemers. 45 % of transgene fragments were in forward orientation and 

55 % were in reverse with no significant pattern in order. 17 % of fragments were 

severely truncated by over 3000 bp, mostly from one side.  

Conclusion: Based on our observations, we can assume that mouse embryonic stem cells 

have different preferences in DSB reparation pathways than zygotes, with NHEJ being 

dominant. However, it is possible that differences in transfection methods can lead to 

different results, so additional experiments are required. 
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