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Exploring Bathophysiology of sepsis based on the mechanism of granulopoiesis
regulated by the C/EBPbeta transcription factor
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CCAAT/enhancer-binding protein 3 (C/EBPB ) could play crucial roles on cellular
differentiation and functional maintenance in various types of somatic cells. Granulocyte production
increases in response to increased neutrophil demand following infectious stress. In this study, we
investigated the role of C/EBPB at hematopoietic stem cell levels in stress-induced granulopoiesis.
C/EBPB was upregulated at the protein level in all the five distinct subpopulations of granulopoiesis in
a mouse candidemia model. Using a C/EBPB knockout mouse model, the role of C/EBPB in cell cycle
acceleration and proliferation of hematopoietic stem/progenitors was also confirmed. These data suggest
that C/EBPB is a significant controlling factor involved in the efficient amplification of early
granulocyte precursors during emergency granulopoiesis.

/ C/EBPB



CCAAT/enhancer binding

protein(C/EBP)
C/EBP3
1)
2)
COX-2
3)
(IL-10)
C/EBP3
C/EBP3
2.
C/EBP
B (HSC)
Toll-like Receptors(TLRS)
TLR4
C/EBP3
TLRs
C/EBP[3
interferon(IFN) IFNa  IFNy
HSC GO HSC
IFNYy
C/EBP3
HSC IFNs C/EBP3
C/EBP3
HSC
C/EBP3

C/EBPB
72 BB OB R DL DEE 2 T,

CD34 Ly-6G c-kit lineage marker(CD4
CD CD19 B220 Terl19)

FACSCalibur
FACSCantoll FACSAria

o
4 x 10° CFU/20 g body
weight/mouse  Candida albicans

)
RNA
PCR
)
1 1 mg Brdu
BrduU
FACS
Calibur FACSCantoll BrdU
)
3)
C/EBP3
)
EML
C/EBP3
C/EBP[3
WT
5-FU
C/EBP[3
GFP HSC



c-kit
Ly-6G
T B
Lineage marker(CD4

CD CD19 B220 Terll9) gating
SSChishFSCint

c-kit"o"CD34'o"

gating c-kit

Ly-6G #1  #5 5

#1 c-kit""Ly6G-  #2
c-kit"Ly6G- #5  c-kit®Ly6G""
#2 #5 #3 #4
c-kit high low
Ly-6G  low high

#1 #5
#1 #5
#1 N/C
#2 #5
N/C
RNA
PCR
G
#1 #2
#4
MMP9
#4 #5
#1
#5
Candida albicans
4
1 #5
#1 #4
#1
#2 #3 #4 #5
#5
#1
#2 #5
1
BrdU #1
#2 BrdU

#1

#2
C/EBPRB

C/EBPR
PCR MRNA
1

C/EBPR

C/EBPRB
C/EBPRB 1

C/EBPRB KO

C/EBPR
C/EBPBKO

WT

(GMP)
KO WT
WT HSC
(CMP) Brdu
KO
HSC  BrdU
WT

HSC CMP GMP
C/EBP

C/EBPR
EML
C/EBPR3
BrdU

CD45.2+ C/EBP3
(CD45.2* CD150" KSL
cells) CD45.1
5-FU
C/EBP3
GO
S/G2/M

B

C/EBP

C/EBPRB



10.

C/EBP3

19
Hirai H, et al. Non-steady-state
hematopoiesis regulated by the
C/EBPbeta transcription factor. Cancer
Science, 2015. in press.( )
Yoshioka S, Miura Y, Yao H, Satake S,
Hayashi Y, Tamura A, Hishita T,
Ichinohe T, Hirai H, et
al:-CCAAT/Enhancer-Binding Protein
[3 Expressed by Bone Marrow
Mesenchymal Stromal Cells Regulates
Early B-Cell Lymphopoiesis.-Stem
Cells-32:-730-740,-2014. ( )
Hirai H,et al. CCR1-mediated
Accumulation of Myeloid Cells in the
Liver Microenvironment Promoting
Mouse Colon Cancer Metastasis Clinical
and Experimental Metastasis,
2014;31:977-89. ( )
Umenai T, Shime N,et al. A pilot study of
Bifidobacterium breve in neonates
undergoing surgery for congenital heart
disease. Journal of Intensive Care 2014,
2:36
Nakagawa S, Shime N. Respiratory rate
criteria for pediatric systematic
inflammatory response syndrome. Pediatr
Crit Care Med. 2014;15:182. ( )
Hayama M, Shime N, et al. Invasive
pulmonary aspergillosis in a patient
presenting with idiopathic systemic
capillary leak syndrome. BMJ Case Rep.

May 23;2014. ( )
2014;30:631-640 ( )
-54, 27-38, 2013. ( )

Shime N, et al. Fujita N. De-escalation of
antimicrobial therapy for bacteraemia due
to difficult-to-treat Gram-negative
bacilli. Infection. 2013;41:203-10. (

)
Sakaguchi M, Shime N, et al. Effects of
adherence to ventilator-associated

11.

12.

13.

14.

15.

16.

17.

18.

19.

pneumonia treatment guidelines on
clinical outcomes. J Infect Chemother.
2013; 19:599-606. ( )

Shime N, et al. Incidence and risk factors
for mortality in paediatric severe sepsis:
results from the national paediatric
intensive care registry in Japan. Intensive
Care Med. 2012;38:1191-7. ( )
Satake S, Hirai H, Hayashi Y, Shime N,
et al. C/EBP[3 is involved in the
amplification of early granulocyte
precursors during candidemia-induced
"emergency" granulopoiesis. J Immunol.
2012;189:4546-55. ( )

Shime N, et al. Current practices for
ventilator-associated pneumonia
prevention in Japan: a survey study.
Chest. 2012;141:281-3. ( )
Tokuhira N, Shime N, et al; Writing
Committee of AHIN1 Investigators;
Japanese Society of Intensive Care
Medicine Pediatric Intensive Care Unit
Network. Mechanically ventilated
children with 2009 pandemic influenza
A/HIN1: Results from the national
pediatric intensive care registry in Japan.
Pediatr Crit Care Med. 2012
13:e294-e298. ( )

Hayashi Y, Hirai H, et al. C/EBP[3
promotes BCR-ABL-mediated myeloid
expansion and leukemic stem cell
exhaustion. Leukemia 2012;27:619-28.
( )

Hirai H, et al. Cyclic AMP responsive
element binding proteins are involved in
‘emergency’ granulopoiesis through the
upregulation of CCAAT/enhancer
binding protein [3. PLoS One
2012;8:e54862. ( )

Tokuhira N, Shime N, et al. Mechanically
ventilated children with 2009 pandemic
influenza A/HIN1: Results from the
national pediatric intensive care registry
in Japan. Pediatr Crit Care Med.
2012;13:294-298. ( )

Shime N, Satake S, Fujita N.
De-escalation of antimicrobials in the
treatment of bacteraemia due to
antibiotic-sensitive pathogens in
immunocompetent patients. Infection.
2011;39:319-25. ( )

Shime N. De-escalation strategies could
be applied to a wide variety of infectious




=

™

|

|

|

|

7.

8.

9.

10.

11.

settings. Infection 2011; 40:229-30. (
)

12
C/EBP3
19
2015.4.11
42
2015.2.9

.C/EBP3 .

19 . 2015.1.23

Hirai H, et al. CCR1-Mediated Formation
of Liver Microenvironment for Cancer
Metastasis. The 56th ASH Annual Meeting
in San Francisco, CA, 2014.12.6-9, San
Francisco(USA).

27
2014.12.4

57

2014.10.23

75

2013.10.11

Shime N, Kosaka T, Nakanishi M, Fujita N.
Nosocomial pediatric bacteremia: a
single-institute survey. The 28th.
International Congress of Chemotherapy
and Infection. 2013.6.7 Yokohama

C/EBPb

87
2013.6.5

YoshiokaS Miura Y Yao H
Hayashi Y Satake S Hishita T Hirai H,
et al Defective mesenchymal stem cells
contribute to impaired B cell
lymphopoiesis in C/EBPb knockout mice.
The 74th Annual Meeting of the Japanese
Society of Hematology 2012.10.20, Kyoto

C/EBPbeta
86 2012.4.26
C/EBP3 . 85
. 2011.4.21
0
o 0
o 0
@
(SHIME, nobuaki)
00260795
&)
(HIRAL, hideyo)
50315933
®

(SATAKE, sakiko)



