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Cancer is thought to be caused by the accumulation of genetic mutations, but

Chromothripsis is a new carcinogenesis mechanism in which one to several chromosomes are shattered
and rearranged at once. Although Chromothripsis occurred leukemia rarely, the prognosis is extremely

poor .

One case was a genetically predisposed young adult with acute myeloid leukemia, and the other case
was therapy-related acute myeloid leukemia that developed longer than 10 years after chemotherapy
and radiation therapy for acute lymphoblastic leukemia in childhood. While TP53 gene mutations and
micronuclei in the cytoplasm of the leukemia cells were detected in both cases, the former detected
the MYC gene amplification in the double minute chromosomes, and the latter detected the complex
karyotype chromosome and the NUP98::SETBP1 fusion gene. These were considered useful as a diagnostic

and therapeutic targets.

SNP



1 DNA
MRNA

(NGS)
3% 25%
(Stephens et al., Cell 144,27 2011)
TP53 (Rausch et
al., Cell 148, 59, 2012)
Cytoscan
HD/750K PNA (Peptide nucleic
acid)-FISH
marker dmin (double
minutes) Intrachromosomal amplification of chromosome 21 (iIAMP21)
17p TP53
NGS
(WGS)

(Adolescent and young adults; AYA)

(Wood et al., Blood
117, 5803, 2016)

AYA
AYA
micronucleus
marker ring dmin G
CytoScan HD/750K CNV (Copy Number
Variation) SNP(single nucleotide polymorphism) Thermo Fisher Scientific

Chromosome Analysis Suite (ChAS)

Oncomine Myeloid Research Assay (Thermo Fisher Scientific
) (AML)
WGS



FISH G

breakage—fusion-bridge (BFB)

WGS

FISH
17p
17

4 1 AYA

PNA-FISH
NGS RNA
77
PNA-FISH
MYC 8g24.13-21
MycC 3 TP53
1 TP53
TP53
AYA 3
1 (ALL)
AML 11 17
11 18 NUP98::SETBP1
NMEZ2::NME2 TP53 17p  (LOH)
2 AYA T ALL
TP53

WGS CDKNZAIp16 CDKNZ2BIp15

RNA
ALL

AML
17p

AYA

TP53

BCL11B:EVX1
RNA

WGS

dmin

17

NOTCH1 KRAS
BCL11B:EVX1

824

dmin

TP53

AML

dmin

dmin

NME1-

17p

T-ALL



AYA TP53



12 12 0 1

Hara Y Shiba N Yoshida K Yamato G Kaburagi T Shiraishi Y Ohki K Shiozawa Y Kawamura M 62

Kawasaki H Sotomatsu M Takizawa T Matsuo H Shimada A Kiyokawa N Tomizawa D Taga T Ito

E Horibe K Miyano S Adachi S Taki T Ogawa S Hayashi Y

TP53 and RB1 alterations characterize poor prognostic subgroups in pediatric acute myeloid 2023

leukemia

Genes, Chromosomes and Cancer 412 422
DOl

10.1002/gcc. 23147

Mayumi Azusa Tomii Toshihiro Kanayama Takuyo Mikami Takashi Tanaka Kuniaki Ueno Hiroo 29

Yoshida Hideki Kato Itaru Kawamura Machiko Nakahata Tatsutoshi Takita Junko Hosoi Hajime

Imamura Toshihiko

The combination of ruxolitinib and Bcl-2/Mcl-1 inhibitors has a synergistic effect on leukemic 2022

cells carrying a SPAG9::JAK2 fusion

Cancer Gene Therapy 1930 1938
DOl

10.1038/s41417-022-00511-2

Kasai Fumio Asou Hiroya Ozawa Midori Kobayashi Kazuhiko Kuramitsu Hiroyuki Satoh 33

Motonobu Kohara Arihiro Kaneko Yasuhiko Kawamura Machiko

Kasumi leukemia cell lines: characterization of tumor genomes with ethnic origin and scales of 2020

genomic alterations

Human Cell 868 876
DOl

10.1007/s13577-020-00347-5

17 0 0

Machiko Kawamura, Masayuki Haruta, Yasunobu Sekiguchi, Hirofumi Kobayashi, Fumio Kasai, Yasuhiko Kaneko

Double minute chromosomes in leukemia are associated with MYC amplification, TP53 alteration, and chromothripsis

81 (2022)

2022




Machiko Kawamura, Hirofumi Kobayashi, Yasunobu Sekiguchi, Nobuo Maseki, Yasuhiko Kaneko

EP300-ZNF384 fusion gene-positive acute lymphoblastic leukemia with various developmental patterns

84 (2022)

2022

Machiko Kawamura, Masayuki Haruta, Yasuhiko Kaneko

Novel BCL11B fusion gene in adolescent T-cell acute lymphoblastic leukemia with complex chromosomal abnormality

64 (2022.11.25)
2022
double minute (micronucler) MYC
23
2022
dmin
68

2021




Machiko Kawamura, Masayuki Haruta, Yasuhiko Kaneko

First case report of the NUP98-SETBP1 fusion gene in therapy related acute myeloid leukemia

63

2021

Machiko Kawamura, Hirofumi Kobayashi, Yasunobu Sekiguchi, Nobuko Kubota, Hiromi Yuasa, Nobuo Maseki, Yasuhiko Kaneko

A young adult case with B cell precursor ALL with t(1;1)(q21; g22) forming MEF2D-BCL9 fusion gene

83

2021

Kawamura M, Haruta M, Kaneko Y

Clinical and biological analysis of acute myeloid leukemia (AML)-cutis

79

2020

Kawamura M, Haruta M, Kaneko Y

A pediatric case with lineage switch from acute unclassified leukemia

62

2020




Kawamura M, Haruta M, Kaneko Y

Chromothripsis and a NUP98 fusion gene observed in an adolescent case with secondary acute myeloid leukemia

78 (2019.9.28)
2019

81 (2019.10.11)
2019

3

61 2019 11.16

2019
0

(Kaneko Yasuhiko)

(50373387) (82402)




(Kobayashi Hirofumi)

(50455375) (82402)
(Haruta Masayuki)
(80392190) (82402)

(Tashiro Satoshi)

(Kasai Fumio)

(Imamura Toshihiko)

(Sekiguchi Yasunobu)




