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Molgcular analysis of pediatric acute megakaryoblastic leukemia without Down
syndrome
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Gene panel analysis of 10 AMKL specimens revealed various gene mutations
such as KIT, SPI1, GATA1, NCOR2, SETBP1, CSF3R, etc., but no commonality, suggesting a heterogenous
disease.

We investigated the effects of novel agents in AMKL cell lines and found that JAK inhibitors were
promising, so we investigated the impact of cytarabine and JAK inhibitors in six AMKL cell lines. In
our 3D co-culture system with mesenchymal cells that mimics the bone marrow microenvironment,
synergistic effects were observed in two cell lines, MOLM16 and MKPL1, and these two cell lines are
now being tested in transplantation experiments in mice.
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1. WHZERRAR S W DT

20 AEICAETFT D AMEERIFERME A I (Acute megakaryoblastic leukemia, AMKL)
IZHAT, X T AEIZEDT D AMKL X TR RBR Th D, ITFIHESX 7 JE AMKL OH
TbHF A TBIET (CBFA2T3-GLIS2, NUP98-KDM5A, RBM15-MKLI) |2 XV T2
DHLNDZEBRALNE RS,

2. WHEORK

BEOFT AMKL (2o 2 Ea it A1 (Acute myeloid leukemia, AML) & [Rl— DR A
FEFEHALTND, S52DIBEBEDM _ED7- D12 AMKL OFBLy THER & IRFEEORR %
1To7,

3. WDk
£ CBFA2T3-GLIS2 * A 7 BTtk 4 |, NUP98-KDM5A % A 7 BAsT-BotE 1 4,
RBMI15MKL1 % A 785 7Bk 2 ], % 2 7 @5 T-Hiidd 2 62 & AMKL 10 51 (10
Bt 6 FICHEE. 5 BIMRIELTH]) DOPBREERRIKIZ OV T, HIMEBEE 163 B 14 #
WL H—T > h—F v AN E1T > 7= (Ishida H., Biomed Rep 2020) .,
WAZHHIRREEIRR O 72, AMKL fifatkz KA > Offifa N> 27 Th s DSMZ bl
AL, EEOFHRIEA OISV TG LT,

4. WA

AMKL10 5l 0D & — 74"+ h3—4r o ZfEHTCIE, KIT, SPI1, GATA1, NCOR2, SETBP1, CSF3R,
EZH2, TET2, PIK3CG, SMARCA2, SH2B3, GATA1, KRAS, IKZF1 72 & DEfnTZERNIHDOH -
7223, HEM T A SN o T, D78 AMKL & § - T heterogenous RREBHELE X D
niz,

AMKL AEARRE 2 U7z, FrilsRAIR SR 328 Cid, HSPI0 PHEAIS SMACmimetics 1E, F%&72
NHELWIENAL N> T2, DML DA —T 0T —F CEREEARBFOMBEIT-T-
&2 A, JAKL/2/3 & Tyk2 R° STAT3/5 DEHELNRBO b/e7o®, JAK FHEANEHEE D &
I Uiz, E72MEA D JAKBRERIZS, AML TIE7e< AMKL THEZhE OF —Z 3 HTHY
(Drenberg CD. et al. Nat Commun, 2019). 6->0 AMKL fifakk (CMK, CMY, UT7, MoTe,
MOLM16, MKPL1) C, cytarabine (AraC) & JAK [HLEHID T F P —%hRICHOWTHRE LT,
JAK PHEHIE tofatinib, ruxolitinib, AZD1480, pefitinib o 4 FEMHZ MFT L 7223,
ruxoltinib A& & x ZafH L7z (K1), @ OWREEEER T T X CoOMEkE T
AraC & JAK JLEFIO SV F P —h BN i =m, Box M E TH%E L7 BB/ R 2 1
L 7-EE R (MSC) & @ 3D #8522 Tid, MOLM16 & MKPL1 o 2 FEEE DML Lo
DR E RN R o7 (K2, 3) AIaE S OfENT T8 MSC & @ 3D HEF#ER13 G0/G1
LR AN ST TV, ZOROHEZ D 28ROV T~ 7 A D A MLFEBIEER T
FEH T, AAE 12 H O BA/NRMHE N A S TOIRSE L IERT Th 5,
FTARMNCITF A RZ R L, ERITBAR AT > 7225, BRI RBUKIS-AMKL] % A 7 &
{GF-H3 K H S 7= AMKL JEG) 2 #48R L 7=, PubMed 72 & T AMKL THFAR4AZ K L72IEFNIZ O



TXRMRIREAT o T2 & Z A FIEDRERIA Z Ofth 5 FlF2D30 | Z O3 _TIZ RBUK15-AMKL1
XA ZBIA TR ST, o AVKL & VX572 0 RBUKI5—AMKL] % A 7 BART-BE > AMKL
IRHIENFIE L TR Y . 2 OIRIENIFA % KT Down SED FSE TAM IZHEIL T\ 5 L ABE
SN/, THLLLFRRERLMIERT TH D,

1) £ AMKL fiiakE~® ruxolitinib O F&HMiN%)F

140
140 120 120
190 120
100
100 100 100
80 20 a0
80 o
60
60 60
10 40 40 10
20 20 20 20
0 0 0 0
0 0.1 1 5 20 0 002 01 1 0 002 01 1 0 0.1 1 E
Ruxolotinib(uM) Ruxolitinib Ruxolitinib Ruxolotinib(uM)
—t— CMK === CMY e JT7(-) = UT(+) —8—MO07e(+) =@=MO07e(-) —+—MOLM16 ==@==MKPL1

2) MOLM16 & MKPL1 D% Ok, 2D 8538, 3D EERTOV UV —2h %
MOLM16

normal 2D 3D 8x10/3 3D 15x10"3
120 120 120 120
100 100 100 100
80 80 80 80
60 60 60 60
40 40 40 40
20 20 20 2
0 ’ N < + + ’ D < 5+ S : O & St SF
2 v@(, « & e & N \?i& 5 &x@ © @ @C(Q- IS < . ’bca-
vs'b(‘ ¥ S ¥
MKPL1
normal 2D 3D 8x10"3 3D 15x10”3
120 120 120 120
100 100 100 100
80 20 80 80
60 60 60 60
40 40 40 40
20 I ' 20 20 20
0 0 0 0
N V@C'Q %ﬁq (J@* Q vg,(."q Q_\;TP @G®+ 0 v@(Z"Q Q:)*\/o ché"’ Q> y & Qgé\/g (}%"*
¥ ¥



Cell viability(%)

3) MOLM16 & MKPL1 ® 3D £5#:% C® cytarabine & ruxolitinib @ 2 —%h %

140

120

100

80

60

40

20

MOLM16

05 T A 10
5 10

0.5 1

MOLM16

2

(Ara-C, RUX)

cl

\

/

\ (55) & /

[}
(10,10)
(05,0.5)

11

05 1
Fa

=== AraC
== RUX

=== AraC+Rux

Rux(uM)
AraC(uM)

MKPL1
140
120
100
80
60
40
20
0
0 05 1 5 10
-20
0 0.5 1 5 10
MKPL1
2
(Ara-C, RUX)
cl \
5,5
( 0)
(05,05) @
(1,1) [}
o (10,10)
0 05 1

Fa

== AraC
=@==Rux

=0 AraC+Rux



7 7 3 0

Yamato G, Kawai T, Shiba N, lkeda J, Hara Y, Ohki K, Tsujimoto SI, Kaburagi T, Yoshida K,
Shiraishi Y, Miyano S, Kiyokawa N, Tomizawa D, Shimada A, Sotomatsu M, Arakawa H, Adachi S,
Taga T, Horibe K, Ogawa S, Hata K, Hayashi Y.

Genome-wide DNA Methylation Analysis in Pediatric Acute Myeloid Leukemia. 2022

Blood Adv. -
DOl

10.1182/bloodadvances.2021005381.

Fukui Y, Hayano S, Kawanabe N, Wang Z, Shimada A, Saito MK, Asaka I, Kamioka H. 71

Investigation of the molecular causes underlying physical abnormalities in Diamond-Blackfan 2021

anemia patients with RPL5 haploinsufficiency

Pathol Int. 803-813
DOl

10.1111/pin.13168.

Taga T, Tanaka S, Hasegawa D, Terui K, Toki T, lwamoto S, Hiramatsu H, Miyamura T, Hashii Y, 35

Moritake H, Nakayama H, Takahashi H, Shimada A, Taki T, Ito E, Hama A, Ito M, Koh K, Hasegawa

D, Saito AM, Adachi S, Tomizawa D.

Correction to: Post-induction MRD by FCM and GATA1-PCR are significant prognostic factors for 2021

myeloid leukemia of Down syndrome.

Leukemia 2508-2516
DOl

10.1038/s41375-021-01397-w.

Kaburagi T, Yamato G, Shiba N, Yoshida K, Hara Y, Tabuchi K, Shiraishi Y, Ohki K, Sotomatsu M, 107

Arakawa H, Matsuo H, Shimada A, Taki T, Kiyokawa N, Tomizawa D, Horibe K, Miyano S, Taga T,

Adachi S, Ogawa S, Hayashi Y.

Clinical significance of RAS pathway alterations in pediatric acute myeloid leukemia. 2022

Haematologica 583-592
DOl

10.3324/haematol .2020.269431.




Moritake H, Tanaka S, Miyamura T, Nakayama H, Shiba N, Shimada A, Terui K, Yuza Y, Koh K, Goto 68

H, Kakuda H, Saito A, Hasegawa D, Iwamoto S, Taga T, Adachi S, Tomizawa D.

The outcomes of relapsed acute myeloid leukemia in children: Results from the Japanese 2021

Pediatric Leukemia/Lymphoma Study Group AML-05R study.

Pediatric Blood and Cancer e28736
DOl

10.1002/pbc.28736. Epub 2020 Sep 29.

Hasegawa D, Tawa A, Tomizawa D, Watanabe T, Saito AM, Kudo K, Taga T, lwamoto S, Shimada A, 67

Terui K, Moritake H, Kinoshita A, Takahashi H, Nakayama H, Koh K, Goto H, Kosaka Y, Miyachi H,

Horibe K, Nakahata T, Adachi S.

Attempts to optimize postinduction treatment in childhood acute myeloid leukemia without core- 2020

binding factors: A report from the Japanese Pediatric Leukemia/Lymphoma Study Group (JPLSG).

Pediatric Blood and Cancer 28692
DOl

10.1002/pbc.28692. Epub 2020 Sep 4.

Ishida H, lguchi A, Aoe M, Nishiuchi R, Matsubara T, Keino D, Sanada M, Shimada A 10

Panel-based next-generation sequencing facilitates the characterization of childhood acute 2020

myeloid leukemia in clinical settings

Biomedical Reports 14859

DOl
10.3892/br.2020.1353. Epub 2020 Aug 28.




(Hayahi Yasuhide)

(30238133)

(82302)




