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SANTRAUKA

Atviro chromatino analizei naudojami Mnase-seq, Chip-seq ir DNase-seq metodai,
kurie gali nustatyti epigenetinius pakitimus ir suteikia informacijos apie transkripcijos
veiksniy prisijungimo vietas, chromatino prieinamuma ties promotoriais, stiprikliais ar kitais
reguliatoriniais elementais. TaCiau Siems metodams yra reikalingas milijonus siekiantis
lgsteliy skaiCius, todél prarandama galimybé tirti rety populiacijy lasteles. Transpozazéms
prieinamo chromatino tyrimas, naudojant naujos kartos sekoskaitg arba ATAC-seq, tai
metodas, kurj naudojant vienu metu galima fragmentuoti genomine DNR ir prijungti
sekoskaitos adapterius. Tai sumazina reikalingg lgsteliy kiekj nuo keliy milijony iki
keliasde$imt tiikstanciy. Sis metodas naudojamas tirti chromatino prieinamuma, nustatyti
reguliatoriy elementy prisijungimo vietas. Siuo metu ATAC-seq naudojami hiperaktyvi
transpozazé, kuri vykdo tagmentacijag. Taciau, egzistuoja ir kitos panaSiu aktyvumu
pasiZzymincios transpozazés. Viena tokiy tai paciai RNazés H Seimai priklausanti MuA
transpozazé. Sio darbo tikslas buvo i$siai$kinti, ar MuA transpozazé gali biiti naudojama
chromatino tagmentacijai ir ATAC-seq bibliotekos paruo$imui. Siame darbe parodoma, kad
MuA transpozosoma, kaip ir Tn5 transpozosoma, geba tagmentuoti pasirinktos Zmoniy
lasteliy linijos branduolius. Nustatytas optimalus lasteliy skaiCius MuA vykdomai
tagmentacijai. ParuoStos ATAC-seq bibliotekos naudojant MuA transpozaze bei skirtingus
transpozonus, kurie gali suteikti metodui privalumy. Patikrinus Sias bibliotekas sekoskaitos

budu buvo parodyta, kad MuA transpozosoma gali buti taikoma atviro chromatino analizei.
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SUMMARY

Open chromatin analysis uses Mnase-seq, Chip-seq, and DNase-seq methods, which
can detect epigenetic changes and provide information on transcription factor binding sites,
chromatin availability at promoters, enhancers, or other regulatory elements. However,
these methods require several million cells, thus losing the ability to study cells in rare
populations. Assay for Transposase-Accessible Chromatin using sequencing or ATAC-seq is a
method that can simultaneously fragment genomic DNA and attach sequencing adapters. This
reduces the number of cells required from a few million to tens of thousands. This method is
used to study the availability of chromatin, to determine the binding sites of regulatory
elements. ATAC-seq currently uses a hyperactive trasposase that performs tagmentation.
However, there are other transposases with similar activity. One such is the MuA transposase
belonging to the same RNase H family. Therefore the aim of this work was to investigate
whether MuA transposase can be used for chromatin tagmentation and ATAC-seq library
preparation. This work demonstrates that the MuA transpososome, like the Tn5
transpososome, can tagment the nuclei of a selected human cell line. The optimal number of
cells required for tagmentation with MuA transposase was determined. ATAC-seq libraries
were prepared using MuA transposase and several different transposons that may provide
specific advantages. Libraries were validated by sequencing showing that MuA

transpososome can be used to analyze accessible chromatin.



