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AEHXILIDNA 18128115 DNA U ER1E - B B b BESR PNKP DO HIfE#EE ILEL. £ 6 EHSERINS,
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E{AD DNA B8 8% fEHTL . DNA ZREBVIEHEEICIIM AN EETHS— . DNA —AEUIETDEEICIEZALA =
UERENRICEETHAIEEEPELI, SHIT, COALA UM PNKP &—AH DNA $EE 2 /N ETHSH RPA LD
HERICHETHHEZHEBELE, LEDERIS, ZCORLA UMY VB EEZ T, RPA EEETHIETPNKP IZX
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This dissertation entitled “Mechanisms of the Regulation of Polynucleotide Kinase/Phosphatase (PNKP) for DNA Repair”
consists of 6 chapters.

Chapter 1 describes the background of this study, including the importance of DNA damage response in an onset of
inherited diseases, a carcinogenesis and cancer treatment with radiotherapy and chemotherapy. Then, it describes the current
states of research on a DNA repair protein PNKP, which plays an important role in multiple DNA repair pathways. Finally, it
describes the objective of this study, which is to elucidate the regulatory mechanisms of PNKP in DNA repair and genome
stability at the molecular and amino acid level.

Chapter 2 describes materials and methods used in this study.

Chapter 3-5 describe the results of the experimental studies and discussion.

Chapter 3 reveals a mechanism of nuclear localization of PNKP and the essential amino acids using live-cell imaging of
green fluorescence protein (GFP)- tagged PNKP including its point-substituted mutants. The importance of nuclear
localization of PNKP in DNA single and double strand break repair is also demonstrated.

Chapter 4 analyzes the recruitment of PNKP to DNA damages in living cells by a novel method “laser micro-irradiation”
using a confocal laser microscope. It reveals the critical amino acids of PNKP in the FHA domain for its recruitment to
laser-induced DNA damages, which mediate phosphorylation-dependent protein-protein interactions. Finally, the importance
of recruitment of PNKP at DNA damages for DNA repair and genome stability is demonstrated.

Chapter 5 identifies a novel phosphorylation site of PNKP in its linker region and demonstrates that it is required for the
repair of DNA double strand breaks as well as DNA single strand breaks via the interaction with single-stranded DNA
binding protein complex RPA.

Chapter 6 presents conclusion and discussion of this dissertation, including the summary, prospective and spreading effects
of this research.
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