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Identification of differences between hematopoietic stem cell and leukemia stem
cell will lead to the creation of new therapeutic concepts

JIA, WEIZHEN

3,200,000
Galectin-3 Gal-3
Gal-3 GO
Angiopoietin-1 Thrombopoietin
Tie2 Mpl P13K/AKT NF-k B Gal-3
Gal-3 Spl p21 p21
Gal-3 p21 GO

Gal-3

During our extensive exploration into the mechanism of hematopoietic stem
cell (HSC) quiescence maintenance, we found that Galectin-3 (Gal-3) is highly expressed in quiescent
HSCs. The percentage of long-term HSCs (LT-HSC) in the GO phase decreased in bone marrow (BM) from

Gal-3 knockout (KO) relative to wild-type mice and that lost reconstruction ability of LT-HSCs in
Gal-3 KO mice. These results illustrate that Gal-3 regulates the cell-cycle of HSCs and plays a
critical role in maintaining the quiescent state.

Our research on the mechanism of how Gal-3 maintains HSC quiescence found that angiopoietin-1 or
thrombopoietin, secreted from BM niche cells, binds to the receptor Tie2 or Mpl on the surface of
cells. Nuclear translocation of NF-k B mediated by activated PI3K/AKT pathway following stimulation
by Tie2 or Mpl expressed in HSCs promotes the production of Gal-3, which then binds to Spl and
induces p2l1 transcription which in turn results in the inhibition of cell-cycle progression.

Galectin-3



rapamycin mTOR (Yilmaz O H et al., Nature
2006) CLL-1 CD96 TIM-3
(van Rhenen A et al., Blood 2007; Hosen N et al., PNAS 2007; Kikushige Y et
al., Cell Stem Cell 2010)

(€Y) Galectin-3 Gal-3
Gal-3
@ O
(€D) Gal-3
8
Real-Time PCR Gal-3 mRNA
10 pm Gal-3 CD150 Endomucin
Gal-3
(@) Gal-3
Gal-3

Gal-3

CAFC (Cobblestone Area Forming Cell)  CFU (Colony-Forming Units)

Real-Time PCR Gal-3



Gal-3 (vavl-Cre/Flox

Gal-3 Tg Tie2-Cre/Flox Gal-3 Tg) Gal-3
(3) Gal-3
Angiopoietin-1(Ang-1),
Thrombopoietin (Thpo), CXCL12 Gal-
3
in vitro
Gal-3 Real-Time PCR  Western Blotting
Gal-3
Gal-3 ChIP ( )-PCR p21
® Gal-3
Regnase-1 Gal-3

Real-Time PCR  Western Blotting

Gal-3 (vVavl-Cre/Flox
Gal-3 Regnase-1 KO)
/CD150/Endomucin
(@)) Gal-3
Gal-3
Gal-3
Gal-3 CD150
Endomucin
Gal-3
1 R R
(2) Ga|_3 1 : %%413‘76G31_3%ﬁ3§m$¢ﬂ2@®)§lﬁ
Gal-3 Gal-3

GO 2



Gal-3 Gal-3++ Gal-3--
4
T 102 ) 102 )
3) Gal-3 .
E 682 0063 " 45 9 112
10° 10" 107 10° 104 10° 10' 102 10° 104
DAP| ——> (CD150*CD48-LSK gated)
Ang-1
Thpo Tiez Loy rromo O Gal-3+
é N Gal-3-
Mp I 5 60 p=00037
P13K/AKT NF B s © oo
g 20
NFB Gal- 3
)
3 Gal-3 o G; Gy SIG,/M
¢ 3) 2 : Gal-3/KH~ 7 2 TIIARHRRRE (GORH) ¥ #5
Gal-3 Spl p21 MR ABREF WD LTz
p21 «C 3 )
hee 400 Al R R AR R R R R AR AR AR RRORRARCARARCaR)
Mpl ¢ Tie2 KEEBEEEBBEEEEEEEEEEEEBEEEBBEEEEE8E8888KB88888885884]
S/ RRRReeeReRRReeahieeeeRReeeeereeRt iRAAARARARARAANR
A BEELEEEEEEEEELEE8EEEEEEEEEEEEEE8Y 8EEEEEEEE8888Y
‘f’. 2er ®-0 ® ®

AT — @b
b

Transcriptional
regulation of Gal-3

r‘Gal-3

Lok

NF,B binding site

Cytoplasm

Rmmm&m&%@mm&m%ﬂﬁmmmmmmm
SEBLEEEBEEELEESEELEEEEEEEEEELEELEBEEEEEEEELEEL8688

Nucleus

@®

Transcriptional J_
regulation of p21
HSC proliferation

p21
r (G, phase maintenance)

Sp1 binding site

Nucleus

X3 : Gal-3iZ & v @& M DRI IR BE 2 HeRr = 5 40 FHkE

(4) Gal-3
Regnase-1
Gal-3

Gal-3
Gal-3

NROB1 LEF1 CDH1



4 4 0 1

Weizhen Jia, Lingyu Kong, Hiroyasu Kidoya, Hisamichi Naito, Fumitaka Muramatsu, Yumiko Hayashi, 12

Han-Yun Hsieh, Daishi Yamakawa, Daniel K Hsu, Fu-Tong Liu, Nobuyuki Takakura

Indispensable role of Galectin-3 in promoting quiescence of hematopoietic stem cells 2021

Nature Communications 2118
DOl

10.1038/s41467-021-22346-2

Han-Yun Hsieh, Weizhen Jia, Ze-Cheng Jin, Hiroyasu Kidoya, Nobuyuki Takakura 11

High expression of PSF1 promotes drug resistance and cell cycle transit in leukemia cells 2020

Cancer Science 2400-2412
DOl

10.1111/cas. 14452

Weizhen Jia, Han-Yun Hsieh, Hiroyasu Kidoya, Nobuyuki Takakura 129

Embryonic expression of GINS members in the development of the mammalian nervous system 2019

Neurochemistry International 104465
DOl

10.1016/j .neuint.2019.104465

Yumiko Hayashi, Weizhen Jia, Hiroyasu Kidoya, Fumitaka Muramatsu, Yohei Tsukada, Nobuyuki 189

Takakura

Galectin-3 Inhibits Cancer Metastasis by Negatively Regulating Integrin 3 3 Expression 2019

The American Journal of Pathology 900-910

DOl
10.1016/j .ajpath.2018.12.005




GINS

3 Neuro-Vascular

2019

Han-Yun Hsieh, Weizhen Jia, Hiroyasu Kidoya, Nobuyuki Takakura

To investigate the molecular mechanism and therapeutic roles of PSF1 in leukemia.
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