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Stem cell maintenance in a haltered cell-cycle state (i.e., quiescence) has been
proposed as a fundamental property of HSCs. Maintenance of quiescence protects HSCs from functional
exhaustion and naturally producing extrinsic cellular insults to enable lifelong hematopoietic cell
production. HSC quiescence is regulated through a complex network of cell intrinsic regulations along
with extrinsic influences from the microenvironment. Normal HSCs maintain intracellular hypoxia,
stabilize the hypoxia-inducible factor-la (HIF-1a ) protein and generate ATP by anaerobic metabolism. In
HIF-1a deficiency, HSCs became metabolically aerobic, lost cell cycle quiescence, and finally exhausted.



CML

FACS

ATM  FOXO3a

(Nature, 2004, Cell Stem Cell, 2007)

DNA

DNA MDS

Single Cell Level

in vivo

N-cadherin, Osteopontin
Angl,TPO

GFP

Single Cell Level
CML

CDK p21
p27 p57 p21



p27

p57
p57

p27

CDK
p57 Hsc70 cyclinD
p57 p27
Hsc70/cyclin D
HIF-1o conditional KO HIF-1a
VHL conditional KO
TCA

pyruvate dehydrogenase kinase (PDK)
in vitro
Cdl Stem Cell, 2013

ROS
ROS p38 MAPK
N-cadherin
ATM, TERT
ROS
Blood, 2012
Redox ROS

ROS

B
GFP
metaphyseal region
VE-
VE-
CML
ber/abl
CML
i) CML KSL

CD25(IL-2R)

cell

Leukemia-initiating

i) CD25 IL-2R KSL CML
iii) CD25 IL-2Ra KSL IL-6 IL-4
TH2
iv) CD25 IL-2Ra KSL
CML
CD25
CML
CML
IL-6
Cancer Cdll,
2015
DNA
p53 Asppl
apoptosis



Evi-1, Gata2

DNA Foci
Asppl
p53
T
Cell Stem Cell
Cdl Sem Cdl, 2015
Apoptosis
DNA

1) YamashitaM 2 3 SudaT : Asppl
coordinates with p53 to maintain integrity of
hematopoietic stem cell pool and prevent
malignant transformation. Cell Stem Cdl, in
press

2) Sakamoto H 7 5 Suda T :
Determining c-Myb protein levels can isolate
functional hematopoietic stem cell subtypes.
Sem Cdls33: 479-490, 2015

(doi: 10.1002/stem.1855.)

3) Nakamura-Ishizu A 3 4 SudaT :
Megakaryocytes are essential for HSC
quiescence  through the production of
thrombopoietin. Biochem Biophys Res Commun
454: 353-357,2014

(doi:10.1016/j.bbrc.2014.10.095)

4) Okabe K 10 9 Suda T : Neurons
limit angiogenesis by titrating VEGF in retina.
Cdll 159: 584-596, 2014

(doi: 10.1016/j.cell.2014.09.025.)

5) Kobayashi I 6 6 Suda T :
Jamla-Jam2a interactions regulate
haematopoietic stem cell fate through Notch
signalling. Nature 512: 319-323, 2014

(doi: 10.1038/nature13623.)

6) Kobayashi CI 10 11 SudaT ,
The IL-2/CD25 axis maintains distinct subsets of
chronic myeloid leukemia-initiating cells. Blood
123: 2540-2549, 2014

(doi: 10.1182/blood-2013-07-517847.)

7) Tai-Nagara I 3 4 Suda T
Mortalin and DJ-1 coordinately regulate
hematopoietic stem cell function through the
control of oxidative stress. Blood 123: 41-50,
2014

(doi: 10.1182/blood-2013-06-508333.)

8) Ema H 2 3 Suda T

Heterogeneity and hierarchy of hematopoietic
stem cells. Exp Hematol 42: 74-82, 2014
(doi: 10.1016/j.exphem.2013.11.004.)

9) Yamashita M 6 3 Nagamatsu G
7 Suda T : Nucleostemin is indispensable
for the maintenance and genetic stability of
hematopoietic stemcells. Biochem Biophys Res
Commun 441:196-201, 2013

(doi: 10.1016/j.bbrc.2013.10.032.)

10) Ikushima YM 7 8 Suda T
Enhanced Angpt1/Tie2 signaling affects the
differentiation and long-term repopulation
abilityof hematopoietic stem cells. Biochem
Biophys Res Commun 430: 20-25, 2013
(doi: 10.1016/j.bbrc.2012.11.002.)

11) Takubo K 12 2 Nagamatsu G
13 SudaT  Regulation of glycolysis by
Pdk functions as a metabolic checkpoint for cell
cycle quiescence in hematopoietic stem cells.
Cell Stem Cell 12: 49-61, 2013

(doi: 10.1016/j.stem.2012.10.011.)

12) Ikushima YM 7 5 Takubo K
8 Suda T : Prostaglandin E(2) regulates
murine hematopoietic stem/progenitor cells
directly via ER4receptor and indirectly through
mesenchymal progenitor cells. Blood 121:
1995-2007, 2013

(doi: 10.1182/blood-2012-06-437889.)

13) Toyama H 4 5 SudaT
N-cadherin+HSCs in fetal liver exhibit higher
long-term bone marrow reconstitution activity
than N-cadherin-HSCs. Biochem Biophys Res
Commun 428: 354-359, 2012

(doi: 10.1016/j.bbrc.2012.10.058.)

14) Ito K 10 9 SudaT :A
PML-PPAR-6 pathway for fatty acid oxidation
regulates hematopoietic stemcell maintenance.
Nat Med 18: 1350-1358, 2012

(doi:10.1038/nm.2882)

15) Sugimura R 10 10 Suda T
Non-canonical ~Wnt  Signaling  Maintains
Hematopoietic Stem Cell through Flamingo and
Frizzled8 in the Niche, Cell 150: 351-365, 2012

(doi: 10.1016/j.cell.2012.05.041.)

16) Nakamura-IshizuA 8 8 SudaT .
Extracellular matrix protein Tenascin-C is
required in the bone marrow microenvironment
primed for hematopoietic regenartion. Blood 119:
5429-5437, 2012

(doi: 10.1182/blood-2011-11-393645.)

17) Iriuchishima H 11 2 Takubo K
12 Suda T : Neovascular niche for human
myeloma cells in immunodeficient mouse bone.

PL0oSOne 7: €30557, 2012
(doi: 10.1371/journal.pone.0030557.)

18) Miyamoto K 19 19 Suda T
Osteoclasts are dispensable for haemotopoietic
stem cell maintenance and mobilization. J EXp




Med 208: 2175-2181, 2011
(doi: 10.1084/jem.20101890.)

19)ZouP 9 10 Suda T :p57%P and
p27%"! cooperate to maintain hematopoietic stem
cellquiescence through interaction with Hsc70.
Cell Sem Cdll 9: 247-261, 2011

(doi: 10.1016/j.stem.2011.07.003.)

20) Okuno Y 4 4 Suda T : Bone
marrow-derived cells serve as pro-angiogenic
macrophages but not endothelial cells in wound
healing. Blood 117: 5264-5272, 2011

(doi: 10.1182/blood-2011-01-330720.)

21 Kubota Y 15 2 Takubo K 16

Suda T : Isolation and function of mous
e tissue resident vascular precursors markedby
myelin protein zero. J Exp Med 208: 949-9
60, 2011(doi: 10.1084/jem.20102187.)

22 NittaE 7 5 Takubo K 8 Suda
T : Telomerase reverse transcriptase protects
ATM-deficient hematopoietic stem cells from
ROS-induced apoptosis through a telomere
independent mechanism. Blood 117: 4169-4180,
2011

(doi: 10.1182/blood-2010-08-297390.)

23 Iriuchishima H 6 2 Takubo K 7

Suda T : Ex vivo maintenance of
hematopoietic stem cells by quiescence induction
through Fbxw7a overexpression. Blood 117:
2373-2377, 2011

(doi: 10.1182/blood-2010-07-294801.)

24) Takubo K 10 11 Suda T

: Regulation of the HIF-1alpha level is essential
for hematopoietic stem cells. Cell Stem Cell 7:
391-402, 2010

(doi: 10.1016/j.5tem.2010.06.020.)

25) Nakamura Y 8 9 Suda T
Isolation and characterization of endosteal niche
cell populations that regulate hematopoietic stem
cells. Blood 116: 1422-1432,2010

(doi: 10.1182/blood-2009-08-239194.)

1) Suda T: Pathways regulating stem cell
homeostasis. Gordon Research Conferences-
Stem Cells & Cancer, February 15-20, 2015,
Ventura (USA)

2) Suda T: Hematopoietic stem cell niche:
Hypoxia and ROS. Cell Symposia- Stem Cell
Energetics, December 9-11, 2014, Berkeley
(USA)

3) Suda T: Hematopoiesis under the stress.
DiSCUSS- Cancer Stem Cells Symposium,
October 15-17, 2014, Hannover (Germany)

Metabolic

4) Suda T: control  of

hematopoietic stem cell function. EMBO
Conference-Stem Cells in Cancer and
Regenerative Medicine-, October 9-12, 2014,
Heidelberg (Germany)

5) Suda T: Hematopoietic stem cells and
niche cells under the stress. ISEH 43rd
Annual Scientific Meeting, August 21-24,
2014, Montréal (Canada)

6) Suda T: Niche regulation for

hematopoietic stem cells. Plenary Lecture,
The 18th International Vascular Biology
Meeting, April 14, 2014, Kyoto (Japan)

7) Suda T: Hematopoietic stem cells in the
hypoxic  niche.  Keystone  Symposia
conference 2014: Sensing and Signaling of
Hypoxia: Interfaces with Biology and
Medicine, Jan 7-13, 2014, Breckenridge
(USA)

8) Suda T: Stem cells & diseases.V. Else
Kroner -Fresenius Symposium on Adult
Stem Cells in Aging, Diseases, and Cancer,
May?24-26, 2013, Eisenach (Germany)

9) Suda T: A metabolic guide to stem cell
homeostasis. Keystone Symposia:
Hematopoiesis, Jan 14-19, 2013, Steamboat
Springs (USA)

10) Suda T: Metabolic regulation of
hematopoietic stem cells during stress. 54"
ASH Annual Meeting and Exposition, Dec
8-11, 2012, Atlanta (USA)

11) Suda T: Hematopoietic stem cells in
hypoxic niches. The 2012 Einstein Stem Cell
Institute Symposium, Sep 14, 2012, NY
(USA)

12) Suda T: Glycolytic metabolism in
hematopoietic stem cells. ISSCR 10™ Annual
Meeting, June 13-16, 2012, Yokohama

(Japan)

13) Suda T: Hematopoietic stem cell
metabolism.  Keystone  Symposia  on
Molecular and Cellular Biology, The life of a
Stem Cell: From Birth to Death, Mar 11-16,
2012 Olympic Valley (USA)

14) Suda T: Regulation of quiescent
hematopoietic stem cells. ISEH 40" Annual
Scientific Meeting, Aug 25-28, 2011,
Vancouver (Canada)

15) Suda T: Glycolytic metabolism of
hematopoieic stem cells. The 2™ Else



Kroner-Fresenius Symposium on Molecular
Mechanisms of Adult Srtem Cell Aging,
May 20-22, 2011, Gunzgurg (Germany)

16) Suda T: Normal haematopoietic stem
cells and the stem cell niche. The 11"
International Symposium on
Myelodysplastic Syndromes, May 18-21,
2011, Edinburgh (UK)

17) Suda T and Takubo K: Quiescence of
stem cells in the hypoxic niche. Gordon
Research Conferences on Stem Cells &
Cancer, Feb 20-25, 2011, Ventura (USA)

18) Suda T and Naganatsu G: In vitro
acquisition of pluripotency in primordial
germ cells. The 3™ Waddensymposium, Stem
Cell Renewal, June 27-30, 2010, Texel
(Netherland)

19) Suda T and Takubo K: Hematopoietic
stem cells in hypoxic niche. The 18™ Wilsede
Meeting, Modern Trends in Human
Leukemia and Cancer, June 19-23, 2010,
Luenenburg (Germany)

20) Suda T: Hematopoietic stem cells in the
hypoxic niche. EMBL Conference Stem
Cells, Tissue Homeostasis and Cancer, May
12-15, 2010, Heidelberg (Germany)

(©]
5
2013-249298
2012 6 4
(©]
o
SUDA TOSHIO
60118453
@

TAKUBO KEIYO

50502788

NAGAMATSU GO

70453545

( IKUSHIMA YOSHIKO)

00571366



