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Investigation of miRNA targeting Notchl
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Notchl mutation is one of the most frequent mutation found in T-ALL. miRNA is
non-coding RNA regulating target genes post-transcriptionally. Recently miRNAs are suggested as potential
biologics. In this study, | investigated miRNA targeting Notchl.

Focusing on the function of Notch receptors as adhesion molecules, 1 established a screening system for
miRNA targeting Notchl. Library of murine miRNAs was transduced into T-ALL-derived MOLT-4, and MOLT-4
cells were incubated on OP9 expressing Notch ligand, DI14. If transduced miRNA represses Notchl in
MOLT-4, it is suggested the adhesion of MOLT4 to DI14 would be interfered. By use of this system, 1|
obtained 5 candidate miRNAs. One of them, miR-669m-1 functionally suppressed Notchl in vitro. Next 1
performed bone-marrow transfer experiments, and found that miR-669m-1 expressing LSK cells efficiently
gave rise to B cells. Since Notchl suppresses B-lymphopoiesis, miR-669m-1 was suggested to enhance B cell
development by repressing Notchl.

T-ALL Notchl miRNA



T T cell Acute
Lymphoblastic Leukemia T-ALL

T
T-ALL 50% Notch
NOTCH1
Notch
4 NOTCH1 2 3
4 5 DLL1 3 4 JAG1
2 T
T T
NOTCH1
, Notch
TACE ICN
y-Secretase ICN
T-ALL NOTCH1
T B
Heterodimerization ICN
NOTCH1
, NOTCH1 ICN
X
T-ALL
NOTCH1
T-ALL
ICN Notch
y-Secretase
GSI T-ALL
NOTCH1 T-ALL
GSI )
GSI NOTCH1
Notch
NOTCH1

J Clin Invest, 2012;122:3398-406
Science, 2004:;306:269-271

Immunity, 1999;11:299-308

Annu Rev Immunol, 2010;28:343-365
J Exp Med, 1996;183:2283-2291
Annu Rev Pathol, 2008;3:587-613
Leukemia, 2009;23:1374-1377
Cancer Research, 2009;69:3060-3068
Hematology, 2009;1:353-361

NOTCH1 T-ALL
NOTCH1 RNA
miRNA
RNA
miRNA
RNA miRNA
RNA 3
3UTR
miRNA
miRNA
NOTCH1
miRNA
NOTCH1
BONAC miRNA
786
miRNA
NOTCH1 miRNA
Notch
, miRNA
Notch Notch
miRNA
T-ALL
miRNA T-ALL
miRNA  NOTCH1
NOTCH1
miRNA
miRNA
NOTCH1
miRNA
Notch1
mRNA T B
miRNA

J Immunol, 2010;185:3905-3912
PLoS One, 2014;9



(1) miRNA

T-ALL

miRNA 786
miRNA

MOLT-4

miRNA
1 1

miRNA 1
Notch
Notch 1
OP9-DII4

Dll4

MOLT-4
OP9-DIi4 1
MOLT-4
MOLT-4 1

miRNA
miR-3966 miR-1966 miR-467b miR-495

miR-669m-1 5 miRNA
miR-467b
miR-669m-1 miRNA
5 miRNA
2
0.03 mMiRNA
microRNA.org
TargetScan
miR-495
Notch1  Notch2 miR-669m-1  Notch2
X2 test, p
< 0.05 miRANDA
NOTCH1 3'UTR miRNA
miRNA
miRNA  NOTCH1
3 NOTCH1
3UTR
miRNA
miR-669m-1 NOTCH1
3UTR
miR-669m-1
T-ALL Jurkat
Dil4 miR-669m-1
Jurkat  OP9-DIl4
miR-669m-1
Notch1
Notch1 T
B
Notch1 T
B
Notch1
B

miR-669m-1

B miR-669m-1

Notch1 B
miR-669m-1
miR-669m-1 B
miR-669m-1
X
2
B B220
10 B220
B
miR-669m-1 80
B
miR-669m-1 Notch1
B
miR-669m-1
CRISPR/Cas9
miR-669m-1
miR-669m-1 2 gRNA
miR-669m-1
2016 3
miR-669m-1 Notch1
miR-669m-1 B
Notch
miRNA
miRNA shRNA siRNA
RNA
miRNA
miRNA
miRNA



5
—_— ) [

RNA miR-126]

45(2) 2015 68-70
A. Murata, M. Yoshino, M. Hikosaka, K.
Okuyama, L. Zhou, S. Sakano, H. Yagita,
S.I. Hayashi [An evolutionary-conserved
function of mammalian Notch family
members as cell adhesion molecules]

PLoS One 9(9) 2014
DOI:10.1371/journal.pone.0108535
; [ RNA

]
68(6) 2014 725-729

K. Okuyama, J. Ogata, N. Yamakawa, B.
Chanda, A. Kotani [Small RNA as a
regulator of hematopoietic development,
immune respose in infection and
tumorigenesis] Int J Hematol

99(5) 2014 553-560
DOI:10.1007/s12185-014-1564-4

N. Yamakawa, K. Okuyama, J. Ogata, A.
Kanai, A. Helwak, M. Takamatsu, K.l
Imadome, K.H. Takakura, B. Chanda, N.
Kurosaki, H. Yamamoto, K. Ando, H.
Matsui, T. Inaba, A. Kotani [Novel
functional small RNAs are selectively
loaded onto mammalian Ago1] Nucleic
Acids Res. 42(8) 2014
5289-5301

DOI:10.1093/nar/gku137

7
, , [Identification
of Notch-targeting miRNA that regulates B
cell development and has therapeutic
potential in T-ALL] 74
2015 10 8 10

K. Okuyama, K. Hozumi, M. Akihiko, K.
Ando, A. Kotani [Functional and
comprehensive investigation of microRNA
targeting Notch receptors] 43

2014 12 10
12

A. Sato, N. Yamakawa, K. Okuyama, A.
Kotani, K. Ando [The critical interaction
between Epstein-Barr virus positive
B-cells and tumor associated
macrophages] 56" ASH Annual
Meeting 2014 12 7 CA, USA

B. Chanda, T. Ikawa, K. Okuyama, K.

Hozumi, K. Ando, A. Tojo, H. Kawamoto,
A. Kotani [EBF deficient hematopoietic
progenitor cells potentially differentiated
into immature B cell: EBF1 dispensable
for B cell lineage commitment from pro-B
to pre-B stage] 56" ASH Annual

Meeting 2014 12 6 CA, USA
, , [MicroRNA
Notch
MicroRNA ] 6 RNAI
2014 8 28 30
_ [
MicroRNA]
6 2014 7
25 17
[MicroRNA-126
B 1
10 2014 7 12
OKUYAMA ,Kazuki

60712750



