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Deciphering the function of KLF4 in myeloid dysplastic syndrome (MDS).
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Myeloid dysplastic syndrome (MDS) and acute myeloid leukemia (AML) are two
major malignancies originate from the hematopoietic stem cells and immature myeloid cells. In these
cells, a transcript factor called KLF4 has a known capacity to differentiate these cells into
monocyte lineage and thus considered to work as a tumor suppressor in MDS and AML cells. In this
study, we tried to find out drugs that can up-regulate the expression of KLF4 in these cancer cells
and we found several candidate drugs that can potentially differentiate these malignant cells into
terminal monocytes through enhancing KLF4 function. We will set up clinical trials in MDS and AML
patients with these drugs.

KLF4



Myeloid dysplastic
syndrome; MDS 10%

3

Acute
myeloid leukemia; AML
Driver mutation
de novo AML
MDS

MDS AML

Ras-Raf-MEK-ERK

Ras-Raf-MEK-ERK

Ras-Raf-MEK-ERK

2015 Ras-Raf-MEK-ERK
KLF4
Krippel-like factor 4

BAALC
(Brain and Acute Leukemia, Cytoplasmic)
adaptor
BAALC Ras-Raf-MEK-ERK
KLF4

K.Morita, et
al. Leukemia. 29(11):2248-56, 2015 AML
KLF4

KLF4

MDS KLF4
silencing
AML MDS
KLF4

AML
Ras-Raf-MEK-ERK
KLF4

Adaptor BAALC

KLF4

KLF4
MDS
KLF4
KLF4
MDS
MDS AML
KLF4
KLF4 MDS
MDS
KLF4
MDS, AML
KLF4 short hairpin RNA
(shRNA)
MDS MOLM-13 AML
THP-1
RT-qPCR Western Blot
Mass spectrometry
KLF4
promoter luciferase reporter
assay

RAS-RAF-MEK-ERK
KLF4
RAS-RAF-MEK-ERK
RAS KRAS G12V

Gen Set Enrichment Analysis (GSEA)

RAS-RAF-MEK-ERK
KLF4
KLF4
AML

KLF4
mRNA



qPCR

shRNA
AML, MDS

cDNA

KLF4
qPCR MDS
CD11b, CD14

Alamar
blue
AML, MDS
KLF4

KLF4
KLF4

AML, MDS
KLF4

ChIP assay
KLF4

RAS-RAF-MEK-ERK
KLF4
AML MDS
key

AML, MDS KLF4

KLF4 KLF4

HEK293T
KLF4
PMA phorbol 12-myristate
13-acetate
HEK293T

KLF4

HEK293T 96
10
M 24
KLF4

AML, MDS 10 y M
24 mRNA
qPCR KLF4
AML,
MDS

CD11b, CD14

Alamar
blue

NOD/Shi-scid-IL2Ry null

NOG AML
2 50 mg/kg
KLF4 MDS AML
I
Tot2 KLF4
II. Nras
II1.
AML KLF4
1000
26
THP-1 MOLM-13 KLF4
26
RT-qPCR
A
A
A
KLF4
RT-qPCR
Aa
KLF4
THP-1 MOLM-13
48 [ ~172
KLF4
Aa shRNA
KLF4
MDS
AML
Aa KLF4
Aa
Aa
Aa
Mass spectrometry
THP-1 MYC-tag
Aa Ab Aa
MYC-tag
IgG
Aa Ab



B
/
Aa B
Aa
B
Aa B
1.
KLF4
2. Aa
3. KLF4
Aa
4. 3. B
Aa B
KLF4
FDA
2,500 HEK293T AML
THP-1 KLF4
KLF4
30
AML THP-1
KLF4 mRNA
KLF4
C
C
AML MDS
C
NOG
C
AML

C AML MDS

2016 12
Abstract
Achievement Award
A Aa B
C
MDS 5q-
G-CSF
AML
MDS
key KLF4
MDS
KLF4
KLF4
KLF4
T
T-ALL
5
1. RUNX transcription factors potentially
control E-selectin expressions in the

vascular niche of mice bone marrow.
Ken Morita, Chieko Tokushige, Shintaro

Maeda, Hiroki Kiyose, Mina Noura,
Atsushi Iwai, Maya Yamada, Gengo
Kashiwazaki, Junichi Taniguchi,



Toshikazu Bando, Masahiro Hirata,
Tatsuki R Kataoka, Tatsutoshi Nakahata,
Souichi Adachi, Hiroshi Sugiyama and
Yasuhiko Kamikubo-

Blood Adv. 2(5):509-515, 2018.

2. Autonomous feedback loop  of

RUNX1-p53-CBFB in acute myeloid
leukemia cells.
Ken Morita, Mina Noura, Chieko

Tokushige, Shintaro Maeda, Hiroki Kiyose,
Gengo Kashiwazaki, Junichi Taniguchi,
Toshikazu Bando, Kenichi Yoshida,
Toshifumi Ozaki, Hidemasa Matsuo, Seishi
Ogawa, Paul P. Liu, Tatsutoshi Nakahata,
Hiroshi  Sugiyama, Souichi Adachi,
Yasuhiko Kamikubo.

Sci Rep. 7(1):16604, 2017.

3. Genetic regulation of the RUNX
transcription factor family has antitumor
effects.

Ken Morita, Kensho Suzuki, Shintaro
Maeda, Gengo Kashiwazaki, Yasushi
Okuno, Manabu Muto, Kazuhito Naka,
Kosei Ito, Toshio Kitamura, Yasufumi
Kaneda, Paul P. Liu, Toshikazu Bando,
Souichi  Adachi, Hiroshi Sugiyama,
Yasuhiko Kamikubo.

J Clin Invest. 127(7):2815-2828, 2017

4. Paradoxical enhancement of
leukemogenesis in acute myeloid leukemia
with moderately-attenuated =~ RUNX1
expressions.

Ken Morita, Shintaro Maeda, Kensho
Suzuki, Hiroki Kiyose, Junichi Taniguchi,
Paul P. Liu, Hiroshi Sugiyama, Souichi
Adachi and Yasuhiko Kamikubo.

Blood Adv. 1(18):1440-1451, 2017

5. RUNX1 positively regulates the
ErbB2/HERZ2 signaling pathway through
modulating SOS1 expression in gastric
cancer cells.

Yoshihide Mitsuda, Ken Morita, Gengo
Kashiwazaki, Junichi Taniguchi,
Toshikazu Bando, Masahiro Hirata,
Tatsuki Kataoka, Manabu Muto, Yasufumi
Kaneda, Tatsutoshi Nakahata, Paul P. Liu,
Souichi Adachi, Hiroshi Sugiyama and
Yasuhiko Kamikubo.

Scientific Reports. 8(1):6423, 2018.

1
Deciphering the Function of KLF4 as a
Differentiation Inducer in Hematologic
Malignancies
Hiroki Kiyose, Ken Morita, Shintaro Maed

a, Kensho Suzuki, Souichi Adachi

and Yasuhiko Kamikubo

58th  American Society of Hematology
(ASH) Annual Meeting and Exposition.
San Diego, CA, USA. December 4, 2016
*Abstract Achievement Award

2018-018622

2018/02/05
o
MORITA, Ken
50757557
@
®
*

ADACHI, Souichi

10273450



