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SANTRAUKA

Naujos kartos sekoskaita (NKS) — pla¢iai medicinoje ir moksliniuose tyrimuose taikomas
nukleortigéiy sekos nustatymo procesas. Vienas i§ NKS pritaikymy — viso genomo sekoskaitos
(VGS) metodas, kurio metu nustatoma pilna organizmo DNR seka. Sis metodas susideda i trijy
pagrindiniy etapy: DNR bibliotekos paruosimo, sekoskaitos ir duomeny analizés. DNR biblioteky
paruosimo etape svarbiausi yra DNR fragmentavimo ir sekoskaitos platformai pritaikyty
adaptoriniy DNR seky jvedimo zingsniai. Viso genomo sekoskaitg atliekant neretai susiduriama
su netolygiu genomo perdengimu priklausomai nuo DNR GC sgstato (angl. GC bias). Remiantis
literatiiros Saltiniy duomenimis, viena pagrindiniy Sio reiSkinio priezas¢iy yra DNR bibliotekos
ruoSimo metu atlieckamos reakcijos, kurioms reikalinga auksta temperatiira (~65°C). Adaptorines
DNR sekas liguojant prie 3’- dA turin¢iy DNR fragmenty, auks$toje temperatiiroje jprastai
vykdomas dA prid¢jimas, o tiriamosios DNR fragmentacijg atliekant su endonukleazémis, auksta
temperatiira reikalinga $iy endonukleaziy terminei inaktyvacijai. Siame darbe parodyta, kaip
pasitelkiant endonukleaziy imobilizavimo ant kiety pavirSiy strategija galima nesudétingai
pasalinti endonukleaze i§ fragmentavimo reakcijos mi$inio. Tokiu biidu iSvengiama termings
endonukleaziy inaktyvacijos arba darbui ir laikui imlaus DNR valymo i$ fragmentacijos reakcijos
miSinio. Taip pat darbe jvertinama galimybé dA prid¢jimo reakcijg atlikti Zemesnéje negu jprastai

temperatliroje.
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SUMMARY

Next Generation Sequencing (NGS) is a nucleic acid sequencing process broadly used in
medicine and scientific researches. One of the NGS application is a whole genome sequencing
(WGS) method, in which the complete DNA sequence of the organism is determined. This method
consists of three main steps: DNA library preparation, sequencing, and data analysis. The most
important steps in the DNA library preparation phase are the DNA fragmentation and introduction
of sequencing platform-specific DNA adaptors. While performing WGS it is often encountered
with uneven genome coverage which depends on GC content of DNA (GC bias). According to the
literature, one of the major causes for this occurrence is that DNA libraries are prepared using
reactions, which require high temperature (~65 °C). When platform-specific adaptors are
introduced during ligation process, DNA fragment ends first need to undergo dA-addition reaction
that is performed at high temperature. Also if DNA fragmentation is performed with endonuclease,
high temperature is required to inactivate the enzyme. This thesis focuses on strategy of
endonuclease immobilization on solid surface to easily remove endonuclease from further
reactions, thus avoiding thermal inactivation of enzyme or labour and time consuming purification
of DNA from fragmentation mixture. The thesis also evaluates the possibility of performing the
dA-addition reaction at a lower temperatures.



