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Investigation of JAK/STAT signalling and development of new reagents regulating
JAK/STAT pathways
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JAK2/STAT pathway is involved in many cytokine signaling of which mechanism still
requires precise investigation. JAK2 V61/F mutation is observed in majority of patients with
myeloproliferative neoplasms (MPNs). We investigated how JAK2V617F mutation induces dysregulated
proliferation and tumorigenesis. JAK2 V617F mutation induced significant c-Myc mRNA expression mediated
by STAT5 activation, which induced subsequent ornithine decarboxylase (ODC). An ODC inhibitor prevented
proliferation of JAK2V617F cells. Further, JAK2V617F exhibited resistance to anti-cancer drugs such as
CDDP. We found that FANCC, a member of the Fanconi anemia (FA) proteins, is responsible to the resistance
against the drug-induced DNA damage. In addition, pyrrolidinium fullerene markedly induced apoptosis of
JAK2 V617F cells. These observations indicated that fullerene derivatives are suitable candidates
inhibiting the JAK2 V617F-mediated proliferation and tumorigenesis.

JAK/STAT JAK2 c-Myc



JAK/STAT 40
JAK?2
MPN
JAK/STAT
JAK/STAT
JAK2V617F
in
Vivo
(1) V617F IL-3/Epo
in vivo
(2) JAK2V617F
in vivo
(3) IL-33
JAK/STAT IL-33
Th2
JAK2
JAK/STAT
(1) JAK2 V617F
in vivo
DNA
TOF-MS
100
siRNA

(2) V617F
MPL

V617F in vivo

(1) JAK2V617F

BaF3 V617F

JAK2 STATS

PI3-kinase/Akt

Aurora kinase A (Aurka), c-Myc, Pim-1,2,
FANCC

c-Myc OoDC
OoDC DFMO
in vivo JAK2V617

(2) JAK2V617F
JAK2V617F
MMC DNA

CDDP

V617F
Aurka
FANCC
Aurka p53 Ser315
FANCC FANCD2
Foci

(3) JAK2/STAT
JAK2V617F

in vivo

MPN

(4) IL-33/ST2
JAK2




IL-33
JAK2

IL-33 NF-kB

3',4’-dihydroxy-4-methoxydalbergione,

4-methoxydalbergion, cearoin  chrysin
NF-kB
. EpoR

Activation
of PI3K-Akt

Activation

‘l, AKT
Activation of
FA pathway c-Myc GSK-3

Stabilization
of c-Myc

ﬂ ﬂ':l;r-ka ﬂ - i?;llzlgitor

FANCD2 ¢ inhibitor
Proliferation
Tumorigenesis

Resistance to Myeloproliferative
anti-cancer drugs neoplasms (MPNs)

JAK?2

JAK2

8

1. Kasahara T. Study of cytokine signaling: the
quest for immunomodulatory drugs interacting
with cytokine production and activity.

Yakugaku Zasshi.
doi: 10.1248/yakushi.14-00237.

2. Funakoshi-Tago M, Okamoto K, lzumi R,
Tago K, Yanagisawa K, Narukawa Y, Kiuchi F,
Kasshara T, Tamura H. Anti-inflammatory
activity of flavonoids in Nepalese propolis is
atributed to inhibition of the IL-33 signaling

2015; 135(3): 431-47.

pathway. Int Immunopharmacol.
2015 Mar;25(1):189-98. doi: 10.1016/j.intimp.
2015.01.012.

3. MizushinaY, Shirasuna K, Usui F, Karasawa T,
Kawashima A, Kimura H, Kobayashi M,
Komada T, Inoue Y, Mato N, Yamasawa H, Latz
E, IwakuraY, Kasahara T, Bando M, SugiyamaY,
Takahashi M. NLRP3 protein deficiency
exacerbates hyperoxia-induced lethality through
Stat3 protein signaling independent of IL-1p. J
Biol Chem. 2015 Feb
20;290(8):5065-77.  doi:  10.1074/jbc.M114.
603217.

4. Funakoshi-Tago M, Tsukada M, Watanabe T,
Mameda Y, Tago K, Ohe T, Nakamura S,
Mashino T, Kasahara T. Effect of chemical
modification on the ability of pyrrolidinium
fullerene to induce apoptosis of cells transformed
by JAK2 V617F mutant. Int |mmunopharmacol.

2014 May;20(1):258-63. doi:
10.1016/j.intimp. 2014.02.035.

5. Ueda F, Sumi K, Tago K, Kasahara T.
Funakoshi-Tago M. Critical role of FANCC in
JAK2 V617F mutant-induced resistance to DNA
cross-linking drugs. Cell Signal. 2013
Nov;25(11):2115-24.  doi:  10.1016/j.cellsig.
2013.07.003.

6. Funakoshi-Tago M, Sumi K, Kasahara T, Tago
K. Critical roles of Myc-ODC axis in the
cellular transformation induced by
myeloproliferative neoplasm-associated JAK2
V617F mutant. PL0OS One.
2013;8(1):e52844. doi:  10.1371/
pone.0052844.

journal.

7. Ishii I, Harada Y, Kasahara T. Reprofiling a
classical anthelmintic, pyrvinium pamoate, as an

anti-cancer drug targeting  mitochondrial
respiration. Front Oncol. 2012 Oct
2;2:137. doi: 10.3389/fonc.2012.00137.
eCollection 2012.

8. Funakoshi-Tago M, Nagata T, Tago K,
Tsukada M, Tanaka K, Nakamura S, Mashino T,
Kasahara T. Fullerene derivative prevents cellular
transformation induced by JAK2 V617F mutant
through inhibiting c-Jun N-terminal kinase

pathway. Cdl Signal. 2012
Nov;24(11):2024-34.  doi:  10.1016/j.cellsig.
2012.06.014.

14
1. , , )
V617



FANCC . 133
2014 3 30

2.

LPS
133
2014 3 30

3.

. 52
2013 3 9

4. Miyagawa Y, Nomura S, Funakoshi- Tago
M, Narukawa Y, Kiuchi F, Kasahara T.
Inhibitory effect of Parvifloron E on the
TNFa-induced NF-kB activation through the
down-regulation of RIP1 expression. 78
JSICR 21 MMCB 2013
5 20

5. ) , ;

JAK2V617F
EpoR . 86
2013 9 12

6. , , ,
, . Th2 EL-4
IL-33/ST2
86 2013 9 12

7. , : :
_.IL-33
86
2013 9 12

8. Kasahara T, Miyagawa Y, Okamoto K,

Mashino T, Funakoshi-Tago M.

A fullerene derivative inhibits IL-33- induced

inflammatory cytokines via IKKB-specific

pathway ICIS, Cytokine 2013,2013 9 30
San Francisco, USA

9. , , ,

IL-33
. 57
2013 10 19

10. , :

V617FJAK2
EpoR . 57
2013 10 19

11.
. TNFa

57

12.

13.

85

14.

. 56
10 6

€Y

@

2013 10 19

Crizotinib NPM-ALK
. b7
2013 10 19
JAK2
c-Myc-ODC
2012 12 15
.EL-4
IL-33/ST2L
2012
0
0
0

Kasahara Tadashi

60049096

Tago Megumi

30445192



