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We established the JMML CD34+CD38- cell expansion system. This method may be
useful for the development of a new therapeutic method for leukemia stem cells in JMML.
And we demonstrated that histone acethyltransferase inhibitor may be useful for JMML
treatment.

AR ERE
(SHEHANL - 1)
B REES Y & &

2010 4EE 2, 200, 000 660, 000 2, 860, 000
2011 % 700, 000 210, 000 910, 000
2012 4EJE 700, 000 210, 000 910, 000

R

R
woE 3, 600, 000 1, 080, 000 4, 680, 000

BRI - [ Uy

FHor& 053 F - #1H - WRSREBIRESE: - /NER

F—U— N EEEE BRI AW, AR, b R S e

1. WFZEBIAE Y DY =

P B ER M (B M (JMML) 1 in
vitro T GM-CSF | &z 2R3 2 & 2345
72 LA i34 2 A <, #ERTET
bHHZERMBNT WA, U4, BE T RE
DIEM AT RAS/MARK > 7 F /A
HOBGFREFENRHONER-TE TS,
JMML D) 35% 12 PTPN11 &z 155 . #
20% 12 RAS #is 724, % 156%I2 NF1 &
BB, #10~15%IZ c-CBL #1517 B &

ML STV D, IMML O K<L Wi B
T AN EST H— T, IRFICE L T
IFEIERMERPHFEL TN D,
OJIMML & Wik Sod (TR DET S D IE
BIDI L TR E 721X
6-mercaptopurine(6MP)72 & non-intensive
chemotherapy (& & ¥ M iRFHIRE 2 =20 b
2—/LTEDIEHS H Y . BAEOGE ISR
EEICIRET S Z LIEREETH D, IBIC
HINZK U THT oL A BBAEILATLE IZ L D



BOHENKE L, AR LIIREZRF>TK
WEEATHI RETH D, LI > THIZKFTHE
BEROTFHN TEUIBIRIZE>TED
DTHETH D,
OQOAIET KT D ARTAFR I8 s A0 fa Al
ThHHN, AHFEFRIT6HIE EEoTND,
SOICEBHIEEOMER S D, ZD7d,
T8 MRl R A 2 [B138E C & 5 K 9 7 TRk
DOBIFIIVATH 5,
Z ORRIRIRILO T Thealr, il A FAbAl

(5-AZA) DEEIZ X > TRkN =z ba—
N CE 72 JMML O 1 EBOHRERH -7,
5-AZA N EDBIETITERT A2 Lick-
TIERIZHE D W2 B STl VWA
LRI OBEMTH D Z LRI N
(Furlan I, et al. Blood 2009), Z#.5 D4R,
EEE 2, Foxix JMML 2K 5 RAS B &
O'PTPN11 {5172 EOEHE N DNA A F )1
{ERE X N UAESffile AN LTS ) A
ICHEBEL, ZNDLDOT S ) A~DEEINE
BIRNZ BT DERRR AR L 7> TN H DT
(TR EARBE N Tz, 2 E TICHHBE
DT N—TIY A N A O&EMIZE 2
HIETURT 4 7 AREESLHILIEO & A

N AEH OB E BT DT 21T o TE T
(Sakashita K. et al. J Clin Invest. 2001,
Zho XY, Sakashita K, et al. Cytokine. 2005.
Ogawa M, Sakashita K et al. Leuk. Res.
2007), * OiEfE < JMML fijaix GM-CSF
IZX Vb hr H3 O\EENL
(hyperacetylation) 2338 Z D IEFIN H D Z &
R L7, e XM H3D
hyperacetylation | @5 & % < B &
L ENREINTEY, JMMLIZEITS
GM-CSF ([Zxf3 2 BRI Z O X h
H3 ® hyperacetylation 23 —[KHTH 5 Z & A3
R ENZ, ZOe AR H3D

hyperacetylation Z i7" 5 = &3 T g,

JMML M O ETEZ i L 5 5 & b b,
EMIBITAEAMN S H3DODEARA RN TEF
MALEERHATIZZHFI STV DA, EIZ
PCAF & dGCN5 3B L TWDH Z &R S
T35, F7= Anacardiac acid X Garacinol
EWV O WED HAT IEMRERTH D 2 &2

NI TUWA (Balasubramanyam K, et al.
J Biol. Chem., 2003), T4 055 i 7-4E R

MNH s O HAT BESKITA )72 JMML O
RO 72 D RREERN B D, Fiz, &
iITe A b H3 7EF/1bid DNA 18 & B

HLTWLZERRESNLTND, o Th
't A » 2 H3 ® hyperacetylation 23 & 5
ONEFRHTE, DNABEL 0 X5 7H

H2RH D DN, £ LT hyperacetylation 73
X TWAHEETZFETENEX JMML O%F

RBMRMTTZ T Tld7Ze <. TG EIEELE LTcy
FEERRIRIEIC 720 9 DA[EEHERH D . =6
WIXE B IR CTH T ERAREE B

Zoid,

2. WFEOHEM
FAEMEBEHRERME A (JMML) O
GM-CSF |[Z L 2RI IO —KE LT A
k> H3 OaElIZR 7 F M bnEE b Z
CERH L, ABle A R H3 OT7EF L
fkizxEH L, JMML OiRER G « F#% -
RIERELY THITE A X9 RN &5EH L.
BE#RTAH, &bl A My H3 T ®BF 1L
BT HMRITKTHE A N T TV
{bEEE (HAT) FHEIRICER L, #rflingsk

E L CoRBEMEZRETT 5,

3. #rFED L

(1) JMML [ My 4 A

<7 AA hu—<Hijgd & SCF+TPOFE T
T JMMLCD34 [Gflla & LR 2170,
CD34 e O iR RE & MilaRm b~ —%
— DR EAT I,

(2) B R NUBLT & F AR LES D
IMML s ~5- 2 5 B Z OV TRET 21T
Do

4. WrIERLE

EAE B Bl BERYE (A IR (IMML) 0 AR A ifi.
N5 CD34 BEtEfifd = pm L, ~7 AR hr
—<HildTH 2D AGM #llfid & GM-CSF £ 7=1%
SCF+TPO DH A hh A fF/E FCHEgEHET 5
Z LIk Y CD34 IR 2 EIE TE 5RO
BRI B LTz,

104

1004

CD38 PE

ey

CD34 FITC

X 1. Bs#%BRMA1% 14 B BICB1T 5 CD34 5
CD38 [

HEWE X du7- CD34 [iEiiiaix CD38 23t T
Hot= (¥1), &5IT CD123,CD116, CD117
BEEMETH Y | R~ — B — 0 S IXHIeE
Th o, ZOHMLOHEIE=RIX IMML TR
» 515 PTPN1L A 4] & RAS 28 .41 CldE
WSFRD BRI o Tz, MEEE CROBEIEZR X
NTCTW5 RAS JEFIZRBWTIEZ O



EEMNMEETH-7- (M2), IMML OV&E
VI MR A 23 IR X 1 5 28, RAS EAx
TEREFFO—EOEFNZB W TEIRED

30

40

30

20

) I|| |“

. | . d.
12345 1234 12345 1

234 1234

PTPNI11 RAS NRAS

observation

Cord Blood BM

X 2. CD34 [l fie D 1EiE =R

HUNE 6MP AR CROBEIZE T & D5ERI DT
FELTWS, Lo LAIRZIRRIZEBW T EDRER]
DRIBBIER T X 2 B TI@EANII A AT
BETHD, SR VEELEZEZHNT
CD34 BHtEMMAL OHEIERZ G~ Z L1 kb
BN ATRETH D Z L IRE S, S HRIER]
FAEe L THRMEITY, SHICZd CD34
PR R A @R TH D FEHT 572912
SCID ~ U R EITo T2, FRITAEZ
BDIpoT=, THDZ LG, Z O
FIE IMML #5010 O B IRRE 2 fRMT 5 9 2
THHLEZONT-,
WIZZDZREHNTE X h 7 ®F Ik
FH2=% (anacrdiac acid. AA) @ JMML EE#
MBIzt T AEHICOWTHRE 21T 72 &
Z A, JMML e B CEREOK TR L,
TR M= AOFHEEBPBIEIN, AT
Y FIALEERLEANL IMML (2% L CAE
TRVRIRIE & 70 B RIHEMEDS R STz,

5. ERRERE
(WFgef s, WFFEsr a8 K ONHEERF 725 12
)

CdERERm =) (FF 19 1)

(D Kobayashi S, Sakashita K (fl1 34 .3% H),
Ewing sarcoma of the thoracic epidural
space in a young child. Eur Spine J. 22,
373-9.2013. EFA
doi: 10.1007/s00586-012-2481-y.

@ Hirabayashi K, Sakashita K (f1 8 A, 8
#H), Successful ganciclovir therapy in a
patient with human herpesvirus-6
encephalitis after unrelated cord blood
transplantation: usefulness of longitudinal
measurements of viral load in cerebrospinal
fluid. Infection. 41, 219-23, 2013, A #FiA,
doi: 10.1007/s15010-012-0329-3.

@ Yanagisawa R, Sakashita K (ftfi 15 4, 12
#&H) , Replaced platelet concentrates

containing a new additive solution, M-sol:
safety and efficacy for pediatric patients.
Transfusion. 2012, A4
doi: 10.1111/trf.12025.
Sakashita K, Koike K. (flt 15 4 1 & H),
Food allergy after cord blood
transplantation in children. Br J Haematol.
158, 672-6, 2012, & Hif.
doi: 10.1111/j.1365-2141.2012.09204.x.
Taira C, Sakashita K (154, 4% H) ,
Application of allele-specific quantitative
PCR using genomic DNA to monitor
minimal residual disease based on mutant
gene levels following allogeneic
hematopoietic stem cell transplantation in
patients with hematological malignancies:
comparison of mutant levels with
autologous DNA percentage by short
tandem repeat-PCR. Clin Chim Acta. 18,
516-9, 2012, #wHif .
doi: 10.1016/j.cca.2011.11.017.
Matsuda K, Sakashita K (ff 5 4.5 % H),
Long-term haematological improvement
after non-intensive or no chemotherapy in
juvenile myelomonocytic leukaemia and
poor correlation with adult myelodysplasia
spliceosome-related mutations. Br J
Haematol. 157, 647-50, 2012, ##iAH.
doi: 10.1111/j.1365-2141.2012.09063.x.
Hirabayashi K, Sakashita K (ftfl 11 4., 12
#H), Critical illness polyneuropathy and
myopathy caused by Bacillus cereus sepsis
in acute lymphoblastic leukemia. J Pediatr
Hematol Oncol. 34, e110-3, 2012, #RHif.
doi: 10.1097/MPH.0b013e318234620b.
Al-Kzayer LF, Sakashita K (1 13 44, 2
#H) , Genetic evaluation of childhood
acute lymphoblastic leukemia in Iraq using
FTA cards. Pediatr Blood Cancer. 59, 461-7.
2012, #FEH
doi: 10.1002/pbc.24055.
Saito S, Sakashita K, (fl1 84, 8 & H) ,
Genetic analysis of TP53 in childhood
myelodysplastic syndrome and juvenile
myelomonocytic leukemia. Leuk Res. 235,
1578-84, 2011, ##i
doi: 10.1016/j.leukres.2011.06.027.
Hirabayashi K, Shiohara M, Takahashi D,
Saito S, Tanaka M, Yanagisawa R,
Sakashita K, Nakamura T, Ishii E, Koike K.
(fth 8 4. 7 #%&H) , Retrospective analysis
of risk factors for development of liver
dysfunction in transient leukemia of Down
syndrome. Leuk Lymphoma. 52, 1523-7,
2011, AHiA.
doi: 10.3109/10428194.2011.573888.
Shigemura T, Sakashita K (fth 6 %, 4 &




H) , Acase of Behcet's disease associated
with myelodysplastic syndrome involving
trisomy 8 and a gain-of-function mutation in
SHP-2. Rheumatology (Oxford). 50, 1342-4,
2011, ERHA.

doi: 10.1093/rheumatology/ker137.

Taira C, Sakashita K (174, 43%&H) |
Quantitative monitoring of single nucleotide
mutations by allele-specific quantitative
PCR can be used for the assessment of
minimal residual disease in patients with
hematological malignancies throughout
their clinical course. Clin Chim Acta. 14,
53-8, 2011, #aif.

doi: 10.1016/j.cca.2010.09.011.

Yanagisawa R, Sakashita K (fii 8 4, 3 %
H) , Disappearance of minimal residual
disease after the early withdrawal of
immunosuppressants in a patient with
juvenile myelomonocytic leukemia. Pediatr
Blood Cancer. 56, 501-2, 2011, ##if .
doi: 10.1002/pbc.22849

Yanagisawa R, Sakashita K (fh 7 &, 7 %&
H), Engraftment syndrome, but not acute
GVHD, younger age, CYP3A5 or MDR1
polymorphisms, increases tacrolimus
clearance in pediatric hematopoietic SCT.
Bone Marrow Transplant. 46, 90-, 2011, 7
e .

doi: 10.1038/bmt.2010.64.

Motoki N, Sakashita K (ftt 10 4,9 % H),
Increased pretransplant QT dispersion as a
risk factor for the development of cardiac
complications during and after preparative
conditioning for pediatric allogeneic
hematopoietic stem cell transplantation.
Pediatr Transplant. 14, 986-92, 2010, 7t
A.

doi: 10.1111/j.1399-3046.2010.01389.x.
Matsuda K, Sakashita K (fth 11 44 3 & H),
Long-term survival after nonintensive
chemotherapy in some juvenile
myelomonocytic leukemia patients with
CBL mutations, and the possible presence
of healthy persons with the mutations.
Blood. 115, 5429-31, 2010, ##t

doi: 10.1182/blood-2009-12-260729.
Hirabayashi K, Sakashita K (1 10 4. 11
#%&H) , Polymyxin-direct hemoperfusion
for sepsis-induced multiple organ failure.
Pediatr Blood Cancer. 55, 202-5, 2010, #t&
weH .

doi: 10.1002/pbc.22447.

Matsuda K, Sakashita K, (ff. 18 44, 2%
H) , OQuantitative assessment of PTPN11
or RAS mutations at the neonatal period and
during the clinical course in patients with

(%

)

6

juvenile myelomonocytic leukaemia. Br J
Haematol. 148, 593-9, 2010, ##iH.

doi: 10.1111/j.1365-2141.2009.07968.x.
Katoh N, Sakashita K (ff154 . 6 & H) ,
Primary AL amyloid polyneuropathy
successfully treated with high-dose
melphalan followed by autologous stem cell
transplantation. Muscle Nerve. 41, 138-43,
2010, i .

doi: 10.1002/mus.21483.

=¥FE) G5k

AR BB ERME A ML R R iPS
HMIf ORI, BEAfEEL, PIRE=
Bz, |WE—FR, bfE—. 5 54 =
AAVNRIMEE « 23 AFaiies. 2012 4R
11 A 27 B, #iik

/N R 390 [0 o 32 1, e S R AR B 12 ds
(% W T BE e S o0 FIE B K OMERR
KIF. SEAREERD, TR, /N
—. . 5554 [FIH AN MK - AT
DR, 2012411 A 27 H. Bk

In vitro expansion of leukemia stem cells in
juvenile myelomonocytic leukemia. Kazuo
Sakashita, ffi, %5 74 [0l H A MEF2
2. 20124F 10 H 19 H.  HUHD
Long-term hematological improvement and
poor correlation with spliceosome-related
mutations in JMML. Kazuyuki Matsuda,
Kazuo Sakashita, fti, %5 74 [5] H A%
Faia. 2012410 H 19 H,  5UEB
Genetic evaluation of Iragi pediatric acute
myeloid leukemia using FTA cards. Lika’a F.
Al-Kzayer, Kazuo Sakashita, fttl, & 74 [F]
A AR MR FSHe. 20124210 H 19 A,
AR

WFFERLRK

TR EE

WTF —k (SAKASHITAKAZUO)
MR« EREM B - Bh#
TFgeE &5 : 10345746

(W5

/it f— (KOIKE KENICH)
fEINREE « EFER - Bz
FgeE 5« 40143979



