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Selective elimination of tumor clones of primary myelofibrosis based on drug
repositioning
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A mutant gene of calreticulin (CALR), which is a major driver mutation for
primary myelofibrosis (PMF), was introduced into thrombopoietin (TPO) -dependent cell lines to
obtain stable mutant transgenic lines. The mutant transgenic strain acquired TPO-independent growth
ability and was considered to reflect the neoplastic character of PMF. Although clarithromycin (CAM)

alone does not show a suppressive effect on CALR-mutated cells, the combination with ruxolitinib
(RUX) enhanced the cytostatic action of RUX. The combination with RUX by drug repositioning of the
mégrolidist;th established safety was considered as a promising option to enhance the clinical
effect o .

primary myelofibrosis ruxolitinib macrolide thrombopoietin calreticulin



PMF

PMF
TPO
mPL

KDEL

signal

JAK2

CML

CML

ABL TKI

PMF

MPN

WPL
PMF

CALR

Ca?

MPN
type 2

CALR

20%

TK1

“ ER

MPN
50% 4~6
JAKN6L1TF thrombopoietin
5% 2013 JAKZ
calreticulin CALR
N Zn? N
C C acidic aminoacids ER retention
N C P
- ca? ERp57
CALR C type
acidic KDEL
Stat5
JAKZ
JAKNGLTF
CALR
BCR-ABL
ABL TK1
ABL TKI
(folding)”

(unfolded protein)
ER



ER

bafilomycin Al ER
Kawaguchi T et al, Int J Oncol. 2011. 14
CAM
ER
Komatsu S et al. Int J Oncol. 2012, Moriya S.
Int J Oncol. 2013.

ER
ER
PMF
CALR ER folding
PMF
CAM
14
PMF
uT-7 EPO
thrombopoietin (TPO) UT-7/EPO UT-7/TPO
(1) PMF TPO
UT-7/TPO CALR (type 1) (type 2)
(2) ER
Cell Titer Blue assay
Annexin V/PI LC

(3) CAM



(TPO) UT7/TPO  CALR 2

UT7/TPO CALR Del14-3 UT7/TPO CALR Del23-5 UT7/TPO
CALR ins7-1 UT7/TPO CALR ins7-8 4 TPO
PMF
CALR CALR
1 CAM CALR
CAM
CAM
CAM
JAK2
LC3-11 CALR 4
LC3-11
CAM
UT-7/TPO TPO (10% FCS+TPO FCS
1% TPO ) p62 LC3 TPO
TPO
CALR
4 8
CALR
CALR GEP
UT-7/TPO CALR GFP
TPO TPO
CAM

CAM



Fukuda Yasutaka Araki Marito Yamamoto Kouji MorishitaSoji Inano Tadaaki Misawa
Kyohei  Ochiai Tomonori Edahiro Yoko Imai Misa VYasuda Hajime Gotoh Akihiko
Ohsaka Akimichi  Komatsu Norio: Evidence for prevention of renal dysfunction
associated with primary myelofibrosis by cytoreductive therapy. Haematologica
(2019) DOI: 10.3324/haematol .2018.208876
Misawa Kyohei YasudaHajime Araki Marito Ochiai Tomonori MorishitaSoji Shirane
Shuichi  Edahiro Yoko Gotoh Akihiko Ohsaka Akimichi KomatsuNorio. IntJHematol
(2018) 107: 673-680 DOI: 10.1111/bjh.15266
(MPN) up-to-date Ph MPN

(2017) 72: 1565-1571
http://mol.medicalonline.jp/library/journal/download?GoodsID=ap7saisa/2017/0072
11/011&name=1565-1571j&User1D=202.21.163.142&base=jamas_pdf
Moriya S, Komatsu S, Yamasaki K, Kawai Y, Kokuba H, Hirota A, Che XF, Inazu M, Gotoh
A, Hiramoto M, Miyazawa K. Targeting the integrated networks of aggresome formation,
proteasome, and autophagy potentiates ER stress mediated cell death in multiple
myeloma cells. Int J Oncol (2015) 46: 474-86 DOI: 10.1007/s12185-018-2421-7

Edahiro Y, Mano S, Takei H, Li L, Morishita S, Gotoh A, Tsuneta S, Osaka A, Araki
M, Komatsu N. Copy number of JAK2V617 modulates human hematopoietic cell
differentiation. (2018) 8th International Conference on Myeloproliferative
Neoplasms

Fukuda Y, Araki M, Imamoto K, Morishita S, Inano T, Misawa K, Ochiai T, Edahiro Y,
Imai M, Gotoh A, Osaka A, Komatsu N. Cytoreductive therapy prevents worsening of

renal function in patients with primary myelofibrosis. (2018) 80

Edahiro Y, Gotoh A, Ando J, Tsutsui M, Morishita S, Osaka A, Komatsu N. Interferon
therapy for pregnant patients with myeloproliferative neoplasms. (2018) 80

(2016) 187 8



€y

KOMATSU, Norio

8 50186798

@

MIYAZAWA, Keisuke

8 50209897

@

ARAKI, Marito



