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Integrated elucidation and control of malignant mechanism in MYC-induced
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The aggressive thes of non-Hodgkin®s lymphoma, including Burkitt lymphoma
and diffuse large B cell lymphoma, is a hematopoietic tumor with a high frequency, and the prognosis

is poor if the oncogene MYC is highly expressed due to abnormalities such as translocation and
mutation. High expression at the same time as BCL2 shows high refractory and extremely poor
prognosis, so the development of a treatment method for MYC abnormal lymphoma is a critical issue.
In this study, we conducted comprehensive gene expression profiling, inhibitor screening and
whole-genome sequencing using three types of lymphoma mouse models driven by MYC. We identified
unreported genes regulated by MYC and involved in lymphoma formation. Database-based analysis
revealed that these genes affect the prognosis of lymphoma patients, suggesting functional
involvement in lymphoma development. Furthermore, under certain conditions, we showed the
possibility of AID introducing mutations that suppress cell death.

MYC AID



MYC Ott,
Hematology, 2013) MYC
90% MYC
2016 WHO High grade B-cell lymphoma, with MYC and BCL2 and/or
BCL6 rearrangements double-hit lymphoma DHL DHL
me BcLz Double-expressor
lymphoma DHL NHL
B 30 Sesques, Blood, 2017 B
MYC
DHL MYC
ex vivo
(Blood, 2017, MNat Med 2015 7))
B B ex vivo MYC MYC-BCL2
MYC DHL B
MYC B
MYC
MYC
() B MYC-LBL
Cdkn2a B MYC
IL7 X
1 2
@) B
Cdkn2a B IL4 CD40
MYC MYC  BCL2 P2A
X
MYC B 60%
B MYC-L 2 MYC  BCL2
B 100% B DHL 1
®
GSEA Gene Set Enrichment Analysis
B
©)
Cell Titer Glo
Annexin V assay
(1) Mmyc B
MYC
B MYC-LBL

B GSEA
MYC MYC-LBL 1A



RNA =1

(A) GSEAICL &R (B) RIAEEMMT (rir)
MYC-LBL o NNl MYCEERE No. BETa RIS
MYC \\\tmﬁﬂa 1 Chst7 89.0
N 2 Npw 70.1
= S T 2w X
1B maz. al
L s
PCR MYC MYC
MYC
MYC
(2) mYC B
MYC MYC-L MYC  BCL DHL
DHL MYC-L
doxorubicin
DHL
BCL2 MYC
G9a G9a
MYC
Tu WB et al Cancer Cell 2018 DHL MYC
(3) myc
MYC-L MYC
9
9 2 8
1 7 6 5
2A
=2
3 (A) 25 )L~ ABRITOFER (B) B FADFIRE ) IBEEDTE
No. BinTs ZERHT ZRE(%)
1 Gene A frameshift_variant 100 100+
e 2 2 cemes Wb 0 g
3 Gene C  frameshift_variant 89 Bt
4 Gene D stop_gained 78 ﬁ 501
5 Gene E stop_gained 78
6 Gene F frameshift_variant 67 o
7 Gene G stop_gained 67 0 2 .‘;
B (#8)
@ AID MYC
B
AID Fas
Fas
death cC T
death
AID
AID
AID
doxorubicin
AID
AID
AID AID

DNA
AID



8 8 4 4

Sugihara Eiji Hashimoto Norisato Osuka Satoru Shimizu Takatsune Ueno Sayaka Okazaki 80

Shogo Yaguchi Tomonori Kawakami Yutaka Kosaki Kenjiro Sato Taka-Aki Okamoto Shinichiro

Saya Hideyuki

The Inhibitor of Apoptosis Protein Livin Confers Resistance to Fas-Mediated Immune Cytotoxicity 2020

in Refractory Lymphoma

Cancer Research 4439 4450
DOl

10.1158/0008-5472.CAN-19-3993

Ochi Yotaro et al. 10

Combined Cohesin?RUNX1 Deficiency Synergistically Perturbs Chromatin Looping and Causes 2020

Myelodysplastic Syndromes

Cancer Discovery 836 853
DOl

10.1158/2159-8290.CD-19-0982

Takahashi Nobuhiro Nobusue Hiroyuki Shimizu Takatsune Sugihara Eiji Yamaguchi-lwai Sayaka 79

Onishi Nobuyuki Kunitomi Haruko Kuroda Tatsuo Saya Hideyuki

ROCK Inhibition Induces Terminal Adipocyte Differentiation and Suppresses Tumorigenesis in 2019

Chemoresistant Osteosarcoma Cells

Cancer Research 3088 3099
DOl

10.1158/0008-5472.CAN-18-2693

Kakiuchi Nobuyuki et al. 577

Frequent mutations that converge on the NFKBIZ pathway in ulcerative colitis 2019

Nature 260 265
DOl

10.1038/s41586-019-1856-1




Tamai Minori Inukai Takeshi Kojika Satoru Abe Masako Kagami Keiko Harama Daisuke 8

Shinohara Tamao Watanabe Atsushi Oshiro Hiroko Akahane Koshi Goi Kumiko Sugihara Eiji

Nakada Shinichiro Sugita Kanji

T3151 mutation of BCR-ABL1 into human Philadelphia chromosome-positive leukemia cell lines by 2018

homologous recombination using the CRISPR/Cas9 system

Scientific Reports -
DOl

10.1038/s41598-018-27767-6

Semba Takashi Sugihara Eiji Kamoshita Nagisa Ueno Sayaka Fukuda Keitaro Yoshino Masafumi 109

Takao Kazumasa Yoshikawa Kazunori lzuhara Kenji Arima Yoshimi Suzuki Makoto Saya Hideyuki

Periostin antisense oligonucleotide suppresses bleomycin-induced formation of a lung 2018

premetastatic niche for melanoma

Cancer Science 1447 1454
DOl

10.1111/cas. 13554

Saito Yoshiyuki Onishi Nobuyuki Takami Hiroshi Seishima Ryo Inoue Hiroyoshi Hirata Yuki 497

Kameyama Kaori Tsuchihashi Kenji Sugihara Eiji Uchino Shinya Ito Koichi Kawakubo

Hirofumi Takeuchi Hiroya Kitagawa Yuko Saya Hideyuki Nagano Osamu

Development of a functional thyroid model based on an organoid culture system 2018

Biochemical and Biophysical Research Communications 783 789
DOl

10.1016/j .bbrc.2018.02.154

Huang Meixian Inukai Takeshi Miyake Kunio Tanaka Yoichi Kagami Keiko Abe Masako Goto 7

Hiroaki Minegishi Masayoshi Iwamoto Shotaro Sugihara Eiji Watanabe Atsushi Somazu

Shinpei Shinohara Tamao Oshiro Hiroko Akahane Koshi Goi Kumiko Sugita Kanji

Clofarabine exerts antileukemic activity against cytarabine-resistant B-cell precursor acute 2018

lymphoblastic leukemia with low deoxycytidine kinase expression

Cancer Medicine 1297 1316

DOl
10.1002/cam4.1323




2 0 1

2_Sugihara E, Hashimoto N, Osuka S, Ueno S, Shimizu T, Okamoto S, Saya H.

BRD4 regulates Livin expression and thereby confers resistance to Fas-mediated immune cytotoxity in aggressive B cell
lymphoma.

AACR annual meeting 2019

2019

Myc

41

2018

2018

145

2018 3

researchmap

https://researchmap.jp/read0137364

researchmap
https://researchmap.jp/read0137364/?lang=japanese




University of Alabama at
Birmingham




