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Molecular characterization of the leukemic stem cells maintaining GATAl-related
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Elucidating the function of leukemic stem cell, that generates leukemic
blasts and retains self-renewal potency, is required for characterization of leukemia and improving
efficiency of chemo-therapy. The aim of this study is identification and characterization of the
leukemic stem cell sustaining Down-syndrome associated acute megakaryoblastic leukemia (DS-AMKL).
Human DS-AMKL- or hematOﬂoietic stem cell-xenograft mice enabled to provide and analyze human
leukemic cells and healthy hematopoietic stem cells stably. Utilizing this system, CD34 positive and
Hoechst high-stained fraction was identified as a candidate fraction residing leukemic stem cell in

this DS-AMKL. This information provides useful guideline to isolate the fraction with high
concentration of leukemic stem cells.

DS-AMKL



GATAl

(TMD)
DS-AMKL

GATAl

NT

NT

Genes Cells
TMD

GATA1l
TMD
Shimizu et al. 2009

GATAl

GATAl
DS-AMKL

DS-AMKL

10

DS-AMKL

DS-AMKL

T™MD T™MD
20
TMD
GATAl
T™MD

DS-AMKL

Shimizu et al. 2008 Nat Rev

Cancer

21

T™MD

DS-AMKL

GATAl

DS-AMKL

1

DS-AMKL

DS-AMKL
DS-AMKL
DS-AMKL
NOG AMKL
TMD Saida et al.
2013 Blood DS-AMKL
2x106
2.4 Gy NOG
10
14
CDA45
AMKL
DS-AMKL
2
CD34
CD34
1x10° 2.4 Gy
NOG
4
21
CD45
3
CD34
DS-AMKL
CD34
CD34
DS-AMKL



CD34

CD34

CD117 CD90

CD38 CD49f CD45RA CDh34

CD123

CDh44 CD34

DNA

GO

GO

DS-AMKL

1
DS-AMKL

10-12 CD45

CD4la

DS-AMKL
10-12

80%
20

10-18

DS-AMKL

DS-AMKL
DS-AMKL
2
CD34
4
CD45
1%
T B
40% 50%
CD34 CD90
DS-AMKL CD34
3
DS-AMKL
3
DS-AMKL
CD34 NOG
CD34
DS-AMKL CD34
CD34
CD177 CD123 CD44
DS-AMKL
CD34
DS-AMKL
5-FU
CD34 CD90 CD38
CD49f CD45RA
CD49f CD45RA

CD34



CD49of CD45RA
DS-AMKL
CD34
4
DS-AMKL
3
CD34
CD34
CD34
Y GO
GO
CD34
CD34
DS-AMKL
DS-AMKL
CD34
CD34

DS-AMKLE 2% # 53 I R E D5 R

DS-AMKLEB#ZHET U R

U au

3
@
0 (2]
: |0
Q T
hCD34 Hoechst-Red
HBRERETIANDEERE
RAEHY RiE

— CD34f51% - NF R FEREESE
(5-FUEHL R - GOERfERR S S E N B)

DS-AMKL

Saida S, Watanabe K, Sato-Otsubo A, et
al. Clonal selection in xenografted TAM
recapitulates the evolutionary process of
myeloid leukemia in Down syndrome.
Blood. 2013 May 23;121(21):4377-4387.

Shimizu R, Kobayashi E, Engel JD., et
al. Induction of hyperproliferative fetal
megakaryopoiesis by an N-terminally
truncated GATA1l mutant. Genes Cells.
2009 Sep;14(9):1119-1131.

Shimizu R, Engel JD., Yamamoto M.
GATAl-related leukemia. Nat Rev Cancer.
2008 Apr;8(4):279-287.

4
Hasegawa A, Shimizu R. GATA1l
activity governed by configurations of
cis-acting elements. Front Oncol. 2017 Jan
9;6:269. doi: 10.3389/fonc.2016.00269. (

)

ABC 125
34-42. ( )

. 2017.

Hasegawa A, Kaneko H, Ishihara D,
Nakamura M, Watanabe A, Yamamoto M.
Trainor CD, Shimizu R. GATA binding
kinetics on conformation-specific binding
sites elicit differential transcription
regulation. Mol Cell Biol. 2016 Jul 29;36
(16):2151-67. doi: 10.1128/MCB.00017-16.

( )

GATA1 .
2016 73(2):221-227. ( )



5

GATA1 DNA

83
.2017 5 27
GATA1-DNA
. 89
, 2006 9  25-27
/ ,
, s . GATA1
TMD/DS-AMKL
. 89 , 2016
9 25-27 . /

Hasegawa A, Kaneko H, Ishihara D,
Nakamura M, Watanabe A, Yamamoto M,
Trainor CD, Shimizu R. Cis-element
configuration dependent dynamics in
DNA-binding and transactivation activity
of GATAL. The 20th Hemoglobin Switching
Conference. 2016 9 24-18 . Pacific
Grove, CA (USA).

. GATA1
TMD/DS-AMKL
81
,2015 5 9

http://www_tohoku.ac.jp/japanese/2016/0
6/press20160606-03.html

@
HASEGAWA Atsushi

80747460



