©
2018 2020

Development of new cancer therapy targeting the oncogene-induced replication
stress response pathway.
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Activation of oncogene induces slowing or stalling of the replication forks,

referred to as “ replication stress” (RS), leading to generation of double-strand breaks (DSBs)
and genomic instability. Some pathways to overcome RS are useful for neoplastic cells to survive
oncogene-induced RS, thus providing potential targets for cancer therapy.
We study the role of Rad51, which is involved in RS response pathways via homologous recombination
of DSB repair and regulating progression of replication forks, and Guanine-quadruplex (G4) DNA,
four-stranded structures formed by single-stranded G-rich sequences, in oncogene c-Myc (Myc)-induced
RS. (1) Rad51 promotes cellular tolerance of Myc-induced RS. (2) Myc activation increases G4 DNA
structures and treatment with G4 stabilizing agents enhances Myc-induced DSBs and cell death. (3)
Polymerase n (Poln ), which prevents Myc-induced RS, might participate in G4-mediated RS in
Myc-activating cells.
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FNCR 3 2 ZEZ N X 2 2 2 L 238 S 7z (Zimmer et al., Mol Cell 2016; Xu et al., Nat
commun2017)y TNHD T b, (2)G4 Y A v FIC X 3 RSIGE &N L. % O PUEEMIER
REBEb BRI,

3. WtRONE

Myc iHELIC X VB E I N HBA RS DETAMAER L LT, 2% 7 2 VEZEDO T X
ferZFvL T2 =Y HY PG A4 v E Myc BE X v 87 R EFEIICHIL 72 ¢ +a3EiE
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LRALTHRIHTE =2 — b7 raiXy b T yveA4 BT hRBEOEEIEONZ, Ulo
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PCNA [GtETH - 72, T7bH, Rad51 DFBNHIIC X - TS 2 Myc i#FEM: D DSB K 1%
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T OFEMHZ, Myc FFEM: DSB P Z RET 2R IZFH e E 2 5N b, mEIC, 4-OHT AL
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% DNA fiber assay % 17> 7z, BEERDHE D . 4-OHT LB C X Fork O#EfT{F1E, % 72 1% Fork © %)
A4 U C a7z, RadS1 OFEIRMHHEIL T H Fork OMELEE DK T 2R b N7z28, HEfFEIES
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¥ 72, Cdeds BPEIFIIC X W EERSOEM L 25 2 L Myc off > EEGEE(LE I I v o
THZLICKY G4 I FABEEML Tz, RIT, G4 VAV F D Myce iGHELIC 3 2 722 % gt
L 72 ,4-OHT AL 24 K#f1#%1C G4 U 77~ I Pyridostatin(PDS) % L L . PDS24, 48 F§fi#% 1< yH2AX
T DSB B &2 HIE L 72, Myc iEtE(L. PDS HUARMLEEC & yH2AX H3EAN L 7225, M LI
KV 2Dy 7 F A MHENICHMNL 72, AT, EEHEALEIL Z O yH2AX & 7 F L 2D
X7z, [FIRRIC, 4-OHT/PDS MLEEIZ Myc iGTE(. PDS JLEIC X 2 IfSE #8508 L 72, £ 7=, 7
D G4 Y 77 F(Phen DC3)-CAHAENE T b AR DGR E O N7z, A LEOFERE DS, Myc iIC X 51
HomH L2 HN E LT G4 B X, G4 V) A v FALEIE Myc #5380 RS KIG % 855 L . DSB
FER. MIRSER BN E 722 & ZRBT 5, Myc I X > TIEK &7z G4 28RS DRI & 7 - 72
2. BB WVIEHIDJRIKTAE U7z RS OFERA U7z —A$H DNA T G4 M X L7222 13 EH Tl
72\, Myce 253583 % G4 TR DOl 72 A 1 = X L DfFBHIZ S % OFETH 5,
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4 ld Myc 12 X 2 FA3A RS DIIKIC Y-family & ) A 7 — € (Y-Pol)®—2 Polymerase 1) (Poln)
RE5 3% 2 & &t L 72 (Kurashima et al., J Cell Sci 2018), % 7=, Invitro IZ 5\ T, Poln 7% G4
ZEUHEMOERICES 5 C L A & 7= (Bddy et al., Biochemistry 2016), LIED Z & 225
Myc 12 X % G4 ¥4It 2 165 1T Poln 25B5-3 % AlREM: %% 2. U20S/Myc-ER #fifidic GFP-
Poln % EHINICHI X 2 7= Mila % R L. AT DT % 35 Z 70 o 72, PDS BRI HHCTH Poly
DIEPNEERE % B0 X ¢ 7225, 4-OHT & DRIFFILEEIC X b 2 O HERK IZHIR S Wiz, M2 T, Poln %
B 1 4-OHT/PDS ALHIC X 2 ifUSEZ M X &7z, b DT Lk, Myc I X 5 G4 B
X3 ZI0EIC Poln 23B85- 35 Z L BRI NS, LA L. Polny @ RS Ffi~DERBICEE K
#H % B 723 PCNA € 7 2 % 5 {4 PDS AU cHiN¢ 37, 72, 4-OHT/PDS LHIC X %5 DSB
(% Poln ZEBMNHICTHIE L e dr 072 THH DFERD D, Myc IC X 2 G431 L % D Poln IC X %
JEE I 7 RS IGEBREZ N L72b 0TI AL, MonTiicd s algEErs £ 20035,
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