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AFSCIT “APTX HEIKRO DNA HBEEEICIT 25" LEL, £5EILHBREIN TN D,

H1ED “Fran” TiX, DNABEEEOLENERS L OZ OBEKBS 2 B3ET 5 2 L oREREEEZRTWD, T
%, Aprataxin (APTX) I IBEEERUGD T T = ML E G T DI E FFOBERE CTH VD . BIFF > XV TH D XRCCL
BLOXRCCA A LEAREIT 5 2 &2 B ABRKETE - DNA —ARSHUIWHETE - DNA — AREHUIMHEE 12 B
G925 Z EPRB I VTV DA, APTX 28 52 B F IR 2 AV 72 5258 T U3 DNA RS A8 AN TR 7 sz 1 L
IRET, HIHENTO APTX HARDOEENAHTH S Z LBl L TV 5D, T TAIIE T, 7/ AREST
A TN A= T Do - HAT A EA L, N TO APTX BEROREN ZEHT 5 Z L2 A E L2 &
LTz,

BN “EBRFEE 1Y Tl CRISPR-Cas9 %7/ AFRAERT 2 V7= APTX KIBMIE, XRCC1 KABHINE O #5f
SRR & 2 X7 8 (GFP) & & 7 AHT L7z APTX Rl & B {5 7- (GFP-APTX) 72 EARRRSE TRWZ S/ AR,
BLETFLFERTA TNV A A=V TIEITOWTHEH L, 256 268 L7 IIRNIC T D APTX EE KO fENT
FEER LT,

W 3D “DNA “ARSHUIWHEIE 231 B APTX BERDOEE” Tid, 7/ MREIC L 0 BISE L7- APTX K3
75 DNA “ARSH G & 3558 3 2 B (v#R) . 1 & Topoisomerase PAE A Camptothecin (CPT) IZ/ESZMEEZ RO &
ZoR LTz, S5, DNA —ASUIMHEERETR L O DNA RS UIWHEIEREZ DNA — ARSI~ — & —ADP-ribose
& DNA ARSI~ — B —yH2AX 2 ZNFn 7o —7 & L THWTHITT 5 & APTX RIBHIIE I IRARIE &
PR UGl LK SR AERIZ X Y ADP-ribose TREED L5 yHRFAST £ 713 CPT AUERIZ L 0 &< DyH2AX 7 4 —F
ADNEFET D2 L 28 L, APTX 28 DNA —ARSHYIWHETE & DNA — ARSHEINHEBE O HIZMETHH Z &R L
72o I, FMIC GFP-APTX Z3E AL, T X hA T 7 L—3 3 2% IV T GFP-APTX 22 E S H MM 2 R L |
RNA FUEIZ L 0 NTEME XRCCL £ 7213 XRCC4 DOFEHLAZIl%, LB A L —VF —BEE % H\ T Laser micro-
irradiation BL T A T EIA A— 0 FIEIZ I Y GEP-APTX 0 DNA R4 ~DEERE A AT L 7=, XRCC1 #1
il N Cl% GFP-APTX ORI X472 A3, XRCCA Bl T IR MHl SN2 Z & &R Lo, Mz T, APTX
& XRCCA DyfFIRETIZ L5 DNA “REHGIBHEIE RE A fRHT 35 & . APTX/XRCCA HNHHARIZ XRCCA #nifiliHAL L v 5%
179 DYH2AX 7 4 — 71 ZAEDHMBN NG 5 & & 23 g8 L, GFP L AR — & —IZ X ¥ DNA ZARSHUIWHEE oFIS&
F7ua—HA AN —JETHERT D &, APTX/XRCCA IR APTX #lAHla s & OF XRCC4 Pnilfmia & b
L CTEEOFIEPHEMINIBD T 2R L, 2L E0n, APTX X XRCCA & I3 OMAEIZ D DNA
CTARBHUIMHERICE 55 Z L EH L MMIT LT,

¥ 4D “PARPL/2 FHEHNC L % DNA HBIEDEEIZR T 5 APTX HAKROZE” TiE, 7/ MMREIC LV BILL
7= APTX /R¥EMIA . XRCCL RIS PARPL/2 BEEEA (PARPL) (2%t L TS 2 £ 5 . XRCCL (K FRITHH Z & &
R U7z, M2 T, XROC1 RIBHMMMLD PARPI ALERT% 0D DNA HESISE 2T+ 5 & . DNA — S5 G0 S s B4R 1 v
BEIMLTWAZ &R L, £/, XRCC1 RIBHIMIL S BT E VY ADP-ribose MEE AR L. ZAU13 DNA #EHIFHE
FNZ X 0l S D 2 LR L7, S 512, CDK PHEAIZ PARPI & HIZALBR9 % & XRCCL RIEMAEAS 275 DNA
— AREEEIWT AT A Z L AR LTn, Ko T, APTX-XRCC1 &K 1% DNA ##LZ LA L 7= DNA — AES B &
IR 5952 & T, PARPL/2 [EEAIOBERSZMEICTHS L TWA Z 2L NI LT,

FHEED “FER7 TIHE., AR THEONIREE E LD, L S BORBRECHEZ IR,

i3« FRSCEE BRI, FI3L 2000 7 & 95832 300 354 1 ¢ DT 572, b L <ITTEL 800 5% 1 FRH L T 723wy,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).
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This dissertation entitled ”“The Role of the APTX Complex in DNA Damage Repair” consists of five
chapters.

Chapter 1 describes the need for DNA damage repair and the importance of understanding the repair
mechanism. Among these, aprataxin (APTX) is an enzyme that resolves an adenylation of nucleotide
ends and forms a complex with the scaffold proteins XRCC1 and XRCC4, suggesting that it is involved
in base excision repair, DNA single—strand break repair and DNA double-strand break repair. However,
studies using cells derived from patients with APTX mutations showed mild sensitivity to DNA damage
inducers, indicating that the role of the APTX complex in cell is unknown. Therefore, in this study
we used technologies such as genome editing and live cell imaging to reveal the role of the APTX
complex in cells

Chapter 2 describes material and methods in this study

Chapter 3 indicates APTX is involved in DNA single-strand break repair and DNA double-strand break
repair in cell and the recruitment of APTX to DNA damage sites is not in a XRCC4-dependent manner
but XRCCl. In addition, epistatic relationship with APTX and XRCC4 showed APTX and XRCC4 work in
parallel in DSBR rather than the alternative possibility that they work in the same pathway.
Chapter 4 clarified APTX-deficient cells and XRCCI-deficient cells had the sensitivity to PARP1/2
inhibitor (PARPi) and XRCCI-deficient cells accumulated endogenous DNA single—-strand breaks in DNA
replication, suggesting that replication—associated DNA single—strand breaks is a source to PARPi
sensitivity in APTX-deficient cells and XRCCl-deficient cells

Chapter 5 presents conclusion and discussion of this dissertation, including the summary, prospective
and spreading effects of this study
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