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Identification of molecular mechanisms of neutrophil elastase in i
relapsed/refractory acute myeloid leukemia for developing novel therapies
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We identified the overexpression of PRTN3 gene encoding one of serin
proteases in bone marrow specimens from patients with core-binding factor acute myeloid leukemia
(CBF-AML) or NRAS mutated non-CBF-AML. We analyzed the molecular biology and significance of PRTN3
in the proliferation and maintenance of AML cells by knocking down of PRTN3 using lentivirally
transduced shRNA. When PRTN3 gene was knocked down, AML cell lines showed cell cycle arrest and were

induced to apoptosis. Transcriptome analysis revealed the association between the regulation of Ras
protein signal transduction and PRTN3 expression in AML. Furthermore, down regulation of PRTN3
showed improved survival in MLL-AF9 AML mice model. These results show its possibility to be a novel
target of therapies for AML.

CBF-AML PRTN3



(AML) 5 30 ~40%

25% core binding factor-AML(CBF-AML)
5 60% 40%
CBF-AML 1(8;21) inv(16)/t(16;16)
CBF-AML CBF-AML
10 RNA
19
(ELANE, AZU1, PRTN3)
PRTN3
PRTN3 C
AML
GMP AML
HSC/Progenitor PRTN3
cleavage
CBF-AML PML-RARA
ELA2
CBF-AML
CBF-AML
1 AML
CBF-AML CBF AML AML
AML
2 CBF-AML (in vitro)
IL-3 32D
IL3 G-CSF
mMRNA
AML shRNA
3 CBF-AML (in vivo)
C57/BL6J MLL-AF9
shRNA in vivo
AML
1 PRTN3 AML 49
PRTN3
RUNX1-RUNX1T1 CBFB-MYH11 CBF-AML NRAS

non-CBF AML PRTN3 ( 1



6x10*

2 IL-3 32D 5 |
= 4
PRTN3 ggk 10
PRTN3 g{é
32D cleaved caspase-3 0 Illlllum
IL3 R e %ﬁ‘ﬂ'{: 'ﬂ
PML-RARA [1]] i
PRTN3 NRAS
KRAS L | L ]
FLT3
32D 1L-3 PTPN11 :H :[“ “]]:“#‘ T
JAK2
72 ceL [[1] TN JI H h
E1 PRTN3SHBHIZRBHONI-FASEEEETF-
G-CSF B2 Kasumi-1#fifa#k#s 1+ H5PRTN3
BEFREICKDZTRNM —IRFE
PRTN3 t Z:E :sg < sh-scramble
g u + sh-RNA-1
AML 22 g -+ sh-RNA-2
PRTN3 mRNA f ©
AML RUNX1-RUNX1T1- %o
AML Kasumi-1 SKNO-1 g oL
G 3 6 8 1M 14
®) ShRNAB A% B %
shRNA @ % .
72 GO0-G1 gg . | I
14 3 § .
( 2 R\ -
PRTN3 gl
Ex o
RNA RNA o sh-scramble shRNA-1
PRTN3 Kasumi-1 SKNO-1
Ras

RHOG LIMK1 PCR ]
PRTN3 Kasumi-1 SKNO-1 10—
1 ===
MAPK g ' *
CBF-AML PRTN3 B 50 !
RHOG LIMK1 Ras #Ho ] . sh_scran:bl'e """"" '
MAPK ] = shRNA
0 1 1 I 1 1
0 50 100 150 200 250
3 C57/BL6J MLL-AF9 Wik A%
PRTN3 MLL-AF9
in vivo PRTNS3
shRNA PRTN3
PRTN3
PRTN3 invitro
in vivo

E3 PRTN3&{EFREAMLIARE
BHETIRIZBTI2EFORE

PRTN3 AML



4 4 0 4

Ishikawa Y Kawashima N Atsuta Y Sugiura I Sawa M Dobashi N Yokoyama H Doki N Tomita A 4

Kiguchi T Koh S Kanamori H Iriyama N Kohno A Moriuchi Y Asada N Hirano D Togitani K

Sakura T Hagihara M Tomikawa T Yokoyama Y Asou N Ohtake S Matsumura | Miyazaki Y Naoe

T Kiyoi H

Prospective evaluation of prognostic impact of KIT mutations on acute myeloid leukemia with 2020

RUNX1-RUNX1T1 and CBFB-MYH11

Blood Advances 66 75
DOl

10.1182/bloodadvances. 2019000709

Kiyoi Hitoshi Kawashima Naomi Ishikawa Yuichi 11

FLT3 mutations in acute myeloid leukemia: Therapeutic paradigm beyond inhibitor development 2019

Cancer Science 312 322
DOl

10.1111/cas. 14274

Kawashima N Ishikawa Y Atsuta Y Sawa M Ozawa Y Hayashi M Kohno A Tomita A Maeda T 111

Sakaida E Usuki K Hagihara M Kanamori H Matsuoka H Kobayashi M Asou N Ohtake S

Matsumura 1 Miyazaki Y Naoe T Kiyoi H

Allogeneic hematopoietic stem cell transplantation at the first remission for younger adults 2020

with FLT3- internal tandem duplication AML: The JALSG AML209- FLT3- SCT study

Cancer Science 2472 2481
DOl

10.1111/cas. 14448

Sato Takahiko Kawashima Naomi Ito Masafumi Atsuta Yoshiko Kagaya Yusuke Seto Aika 3

Morishita Takanobu Fukushima Nobuaki Ozawa Yukiyasu Miyamura Koichi

Day 0 bone marrow pathology of allogeneic hematopoietic stem cell transplantation is a novel 2020

prognostic factor in myeloid malignancies

BLOOD CELL THERAPY / The official journal of APBMT 84 91

DOl
10.31547/bct-2020-007




FLT3-1TD AML JALSG AML209-FLT3-SCT

81

2019

Kawashima N Ishikawa Y Atsuta Y Sawa M Ozawa Y Hayashi M Kohno A Tomita A Maeda T Sakaida E Usuki K Hagihara M
Kanamori H Matsuoka H Kobayashi M Asou N Ohtake S Matsumura I Miyazaki Y Naoe T Kiyoi H

Prospective Evaluation of Allogeneic HSCT at the First Remission for Younger Adults with FLT3 -I1TD Positive Acute Myeloid
Leukemia: The JALSG AML209-FLT3-SCT Study

60th ASH Annual Meeting and Exposition

2019

FLT3-1TD Gilteritinib

117

2020

Upregulation of adhesion molecules associates with PDX-specific clonal expansion and R/R AML

82

2020







