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Development of new treatments for neuroblastoma based on the synthetic lethality

KIYONARI, Shinichi
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MYCN ?ene amplification clearly correlates with poor prognosis in patients
with pediatric cancer, neuroblastoma. Recently, synthetic lethal (SL) approaches are emerging as a
promising strategy for MYCN-amplified neuroblastoma therapy. Therefore, we performed a genome-wide
shRNA library screening to identify new candidate genes. Based on our experimental validations using
siRNA and chemical inhibitors, some enzymes involved in nucleic acid metabolism were proposed to be
new SL targets. Our result suggest that repositioning of existing agents would be worth considering

_as a new therapeutic strategy. Moreover, finding new chemical inhibitors of new SL targets is
important for therapeutic development.



20%  MYCN
MYCN
MYCN
MYCN N-Myc
c-Myc
MYCN
MYCN
18,000
ShRNA MYCN
IMR-32  MYCN SH-SY5Y
DNA
ShRNA
IMR-32
ShRNA
1
DNA
dTTP 1
NADP*
SHMT
NADPH
EEBY17)L
DHF 510MTHF

m
dTMP 24—+ dUMP

A -
dTDP duDP |§
. v /B
dTTP dUTP
DNAES! 2EED
FRER
1 dTTP

dTTP

MYCN

dTTP

1 dTTP

DNA
dTTP
duTP
dTTP

DNA DNA

DNA

DNA

SIRNA

MYCN MYCN

DNA
H2AX
cleaved-PARP
DNA
LC-MS/MS

MYCN

50% GI50



20

MYCN

GI50
DNA

125
100
75
50

25

fRRETE (%)

1EA01ELQ91E0B1EOT1EDQE1E051ED4

ARRLES—F (M)

MYCN-amplified
—a—|MR32
—a—NB39
——LANS

—8—5H-5Y5Y

—s—SK-N-5H
—ir—SK-N-Fl

MYCN single copy

2
2
ShRNA
SIRNA
1 dTTP
3
1980
MYCN
MYCN
2015 MYCN
MYCN

5-
FdumP
dumP
FdUumP-
MYCN
SH-SY5Y
FdUMP-
5-
5-
MYCN
DNA
MYCN
MYCN IMR-32
SH-SY5Y
24
DNA
IMR-32
dTTP
MYCN
MYCN
4 DNA

IMR-32
5-

dTTP

DNA

MYCN

DNA



dTTP
duTP
DNA
DNA

DNA

PCR

LC-MS/MS

DNA

DNA DNA

LC-MS/MS

DNAS RS
—_—

LC-MS/MS

Intensity
o
c

oQr O Fr
-0 4 ©
o O+
>0 PO

DUDA

Time

3 LC-MS/NMS

DNA
DNA

Lau DT et al., MYCN amplification
confers enhanced folate dependence and
methotrexate sensitivity in
neuroblastoma, Oncotarget, Vol.6,
2015,5510-5523

Bachman M et al.,
5-Hydroxymethylcytosine is a
predominantly stable DNA modification,
Nature Chemistry, Vol.6, 2014, 1049-1055

5-FU

43 2016 707-714
http://ww_pieronline.jp/content/articl
e/0385-0684/43060/707

Kiyonari S, limori M, Matsuoka K,
Watanabe S, Morikawa-Ichinose T, Miura D,
Niimi S, Saeki H, Tokunaga E, Oki E, Morita
M, Kadomatsu K, Maehara Y, Kitao H, The
1,2-diaminocyclohexane carrier ligand in
oxaliplatin induces p53-dependent
transcriptional repression of factors
involved in thymidylate biosynthesis,
Molecular Cancer Therapeutics, ,
Vol .14, 2015, 2332-2342
DOI: 10.1158/1535-7163.MCT-14-0748

Matsuoka K, limori M, Niimi S,
Tsukihara H, Watanabe S, Kiyonari S,
Kiniwa M, Ando K, Tokunaga E, Saeki H, Oki
E, Maehara Y, Kitao H, Trifluridine
induces p53-dependent sustained G2 phase
arrest with its massive misincorporation
into DNA and few DNA strand breaks,
Molecular Cancer Therapeutics, ,
Vol.14, 2015, 1004-1013
DOI: 10.1158/1535-7163.MCT-14-0236

3
MYCN

76 2017

Shinichi Kiyonari, ldentification of
new synthetic lethal genes in
MYCN-amplified neuroblastoma cells,
Advances in Neuroblastoma Research (ANR),
2016

DNA dUTPase
38
2015

http://ww.med.nagoya-u.ac.jp/biochem/

@
KIYONARI, Shinichi
70570836

@

®)

4)



