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The bone marrow microenvironment comprises multiple cell niches derived from bone
marrow mesenchymal stem cells (BM-MSCs). However, the molecular mechanism of BM-MSC differentiation is
poorly understood. The transcription factor GATA2 is indispensable for hematopoietic stem cells (HSCs)
function as well as other hematopoietic lineages, suggesting that it may maintain BM-MSCs in immature
state and also contribute to their differentiation. To explore this possibility, we established BM-MSCs
from human bone marrow. GATA2 loss- and gain-of-function analyses based on human BM-MSCs confirmed that
decreased and increased GATA2 expression accelerated and suppressed BM-MSCs differentiation to
adipocytes, respectively. When GATA2 knockdowned BM-MSCs were cocultured with CD34+ cells, HSC frequency
and colony formation decreased, indicating that decreased GATA2 expression induced BM-MSC
differentiation, particularly into adipocytes, leading to the decreased hematopoietic supporting
capacity.
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GATA-2 Invitrogen, Carlsbad, CA, USA  10mM
2-[4-(2- )-1- ]
HEPES Invitrogen
10ng/ml basic
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Affymetrix, Santa Clara, CA, USA

cDNA
CD34 BM-MSC
BM-MSC 6
2x10%ml
1 siRNA RNA
GATA2 48
PBS 1
BM-MSC CD34
2.5%10%ml 7
CD34
Methocult™ H4435 Enriched
(STEMCELL) 14
GATA2 BM-MSC
BM-MSC GATA2
GATA2 siRNA 48
GATA2
RT-PCR
GATA2 BM-MSC
RT-PCR

(CEBPB CEBPo PPARy
aP2  Adpisin)
CEBPa PPARy aP2

12
Oilred O GATA2
¢ D
GATA2 siRNA control siRNA
TRy, e ] AT W\
P28 e N AT
IR TIomE 89 S907 L 9
TR A
;}’ P 0?'/“’ 2 2 g
,%‘tﬂn ?\‘i‘%‘ ﬂ’f?'.la: ] 2 ‘O‘A -ix 1‘ ii

GATA2 BM-MSC

BM-MSC GATA2

BM-MSC GATA2
siRNA
GATA2 BM-MSC

cDNA

GATA2 2

90
189
cDNA

LAMB1 CD44
ENPP1
GATA2
GATA2
Cell cycle
Developmental process

Cell proliferation and differentiation

GATA2
GATA2
cyclin cependent cinase;
CDK /
GATA2 BM-MSC
GATA2
BM-MSC G0/G1
S (2
GATA2 CDK/



2584

o 6 BEC (2] L1 1™ ] o L o] "
s

2 GATA2 BM-MSC

GATA2 BM-MSC
BM-MSC
BM-MSC
BM-MSC
GATA2 BM-MSC
GATA2 BM-MSC
CD34 7
CD34
GATA2 BM-MSC
CD34 HSC
CD34
GATA2
BM-MSC
3

BM-MSC  GATA2

wilh comiol giRMA MEE  with GATAZ wiRMA M5O

3 GATA2 BM-MSC

1. Saito Y, Fujiwara T, Ohashi K, Okitsu Y,

Fukuhara N, Onishi Y, Ishizawa K,
Harigae H. High-throughput siRNA
screening to reveal GATA-2 upstream
transcriptional mechanisms in
hematopoietic cells. PLOS ONE.
2015;10:e0137079.

doi: 10.1371/journal.pone.0137079.

2. Fujiwara T, Okamoto K, Niikuni R, Takahashi

K, Okitsu Y, Fukuhara N, Onishi Y,
Ishizawa K, Ichinohasama R, Nakamura Y,
Nakajima M, Tanaka T, Harigae H. Effect
of S-aminolevulinic acid on erythropoiesis:
a preclinical in vitro characterization for
the treatment of congenital sideroblastic
anemia. Biochem Biophys Res Commun.
2014;454:102-108.

doi: 10.1016/j.bbrc.2014.10.050.

3. Kamata M, Okitsu Y, Fujiwara T, Kanehira M,

Nakajima S, Takahashi T, Inoue A,
Fukuhara N, Onishi Y, Ishizawa K,
Shimizu R, Yamamoto M, Harigae H.
GATAZ2 regulates differentiation of bone
marrow-derived mesenchymal stem cells.
Haematologica. 2014;99:1686-1696.

doi: 10.3324/haematol.2014.105692.

4. Fujiwara T, Saitoh H, Inoue A, Kobayashi M,

Okitsu Y, Katsuoka Y, Fukuhara N, Onishi
Y, Ishizawa K, Ichinohasama R, Harigae H.
3-Deazaneplanocin A (DZNep), an
inhibitor of
S-adenosyl-methionine-dependent
methyltransferase, promotes erythroid

differentiation. J Biol Chem.



2014;21:8121-8134.
doi: 10.1074/jbc.M114.548651.

5. Nakajima S, Fujiwara T, Ohguchi H, Onishi Y,

Kamata M, Okitsu Y, Fukuhara N,
Ishizawa K, Harigae H. Induction of
thymic stromal lymphopoietin in
mesenchymal stem cells by interaction
with myeloma cells. Leuk Lymphoma.
2014;55:2605-2613.

doi: 10.3109/10428194.2014.881478.

6. Fujiwara T, Okitsu Y, Katsuoka Y, Fukuhara

N, Onishi Y, Ishizawa K, Harigae H.
Expression profiling of ETO2-regulated
miRNAs in erythroid cells: possible
influence on miRNA abundance. FEBS
Open Bio. 2013;3:428-432.

doi: 10.1016/j.fob.2013.10.004.

7. Inoue A, Fujiwara T, Okitsu Y, Katsuoka Y,

Fukuhara N, Onishi Y, Ishizawa K,
Harigae H. Elucidation of the role of
LMO?2 in human erythroid cells. Exp
Hematol. 2013;41:1062-1076.

doi: 10.1016/j.exphem.2013.09.003.

8. Fujiwara T, Ikeda T, Nagasaka Y, Okitsu Y,

Katsuoka Y, Fukuhara N, Onishi Y,
Ishizawa K, Ichinohasama R, Tomosugi N,
Harigae H. A low-molecular-weight
compound K7174 represses hepcidin:
Possible therapeutic strategy against
anemia of chronic disease. PLOS ONE.
2013;8:€75568.

doi: 10.1371/journal.pone.0075568.

9. Fujiwara T, Algadi YW, Okitsu Y, Fukuhara N,

Onishi Y, Ishizawa K, Harigae H. Role of
transcriptional corepressor ETO2 in
erythroid cells. Exp Hematol.
2013;41:303-315.

doi: 10.1016/j.exphem.2012.10.015.

2

1. Kamata M, Okitsu Y, Fujiwara T, Nakajima S,

Takahashi T, Inoue A, Fukuhara N, Onishi
Y, Ishizawa K, Shimizu R, Yamamoto M,
Harigae H. GATA2

2014
11 1

2. Kamata M, Okitsu Y, Fujiwara T, Nakajima S,

Takahashi T, Inoue A, Fukuhara N, Onishi
Y, Ishizawa K, Shimizu R, Yamamoto M,
Harigae H. GATA2 REGULATES
DIFFERENTIATION OF BONE
MARROW-DERIVED MESENCHYMAL
STEM CELLS.

( , ,2014 6 10 )

http://ww.rh._med.tohoku.ac. jp/

€Y)

@

OKITSU, YOKO

80451558



®



