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MFER R OBEE (3530) : We identified that the inhibition of glycosylation machinery reduced the cell
surface expression of wild type FLT3 and induced cell death through the inhibition of activated STATs
in wild type FLT3-expressing cells, but not in mutant FLT3-expressing cells. We demonstrated that
the glycosylation is essential for auto-phosphorylation via FL-stimulation in wild type FLT3, and that
mutant FLT3 is auto-phosphorylated within the cytoplasm before the glycosylation resulting in the cell
proliferation via STATs phosphorylations.

AN IR TERR
(BHHHAL - 1)
[ERESEH e & @t
2009 FEE 1, 200, 000 360, 000 1, 560, 000
2010 4F2E 1,100, 000 330, 000 1,430, 000
2011 4 1,100, 000 330, 000 1,430, 000
I
FHEE
ik 3, 400, 000 1,020, 000 4,420, 000

BRI © L - R
FHFIROOS0RE + S : BEEEIEY: - VR

F—U— R :FLT3 - Fu ) —1¥ - HEGEA - BLEA - M RAE « OFFRE - Biim

1. WFIERAR S D1 5
ZREUF oL X F—ETH D FLT3 OiF
MRS (L2251 AML OF 30% & —H o
ALL RO LN THRARKFTHDL L L
H L5 OFEIE - D5y %&% 5
waé Lne ., BRFLT3 5F13A 17
IRRIER D LRk s, ) — ?%@@i
{EEMRBRIUAOBE R ED STV 5,
Lt FLT3 ¥ F— P olEEiiEE b2 R~

F AR (2 6F U IR IR S & & T TR IR ik
WEDSIENVETH DN, BN IEENR %
B5 7D, RO TR O HTe 5T,
%mﬁ&@@W(%% YILEA F 7213
R) IZBWTHA MRy T~ — — DML
ARE[RTHY ., AN O FLTS 751
ﬁmﬁ%@kw%®%%ﬂzgfﬁé o

. IEMAL FLT3 (25 2 A o 5
LT X —EREA] & iR E OPFREED



RetE=e, FLT3 5 FDiEMALIZE b % 55+
E%*ﬂ@“éﬁéﬁ(’%%:&@wﬂ% IDONTH
BMABRBLETH D, Foxld, MIRNRIEL B
FEIE AR N8 S FLTS 4> F OISz B 5
LTW5Z &, FLT3 & —¥HEANLMN
FWNICIFAET DR HIE T 2 52 1 TV
BEFLT3 0% L0 &ERREICHEEST A &%
R Lz, ZofkRZ, IE% FLT3 51 %
B 2 18 i /i BSHE A~ oD B A i T &
LRENR S DI, ARERIZEH LTV
ZHFLT3 53106 OIEMHAL > 7 v % 5553
I T & 222 & T IR L O FEE & 4
9B ATREME AR v, BUiRETE & o fFH
SOPE BB A O BLE 72 I X o TIRHED
ROWIBA L Z ENNELEZ BN,

2. WrtoHBY
AWFFEIZRBNTIE, EH &K OE R FLTS 41
/KR (ER) 725 Y% b7 —27(GN)
%ﬁf%ﬁ@%%%ﬁ\%@%ﬁm%ﬁéﬂ
ST OFEL . TORRETCTWDEE
EFMB > OMENRETA L OFREE Y >
FRfARBE L IEMEA L o 7 N n A & DB
HEAEZBET 2R CTHLNIT L, FEHEA,
AN REOFEIC S & | AR FLTS 40+
X9 5 % — B EA ORI R % 108
THUAEEOa T N EWENT D L
ZHME UCTARMEZ SE0E LT,

3. WD IIE
(nmﬁﬁwﬁiFH3@uwnDﬁiw
FLT3/KDM) 74372 & ONZ Al e A E ik R 2 22
FLFLT3 4 TR BUAMRK 2 23 5,
(2) IEfE A7 FL 28 81 Cos7 #2319 %,
(3) AIVAME FLA74E T34 L OVFL %881 Cos7 Al
EOHEEFER T CFRLT3 REANC L D ER 72 D
TNZZE B FLT3 S8 BUM D O HEFE AN H 20 2 2 b
AT 5,
(4) EReRRE T2 B FLT3 Tty 7 s
%@@ﬁm% @ﬁiéﬁix&/7
D/bfm@@ﬁﬁé
(ﬁEﬁ&UﬁiFu3@uwaniw
FLT3/KDM) % %E%U;ﬁﬁﬂﬁﬁﬁ%ﬁ
L FLT3 4y 7R BUMIRRE I C 331 2 FESH & AfBH
ERITMNIRE O J 2 [ 8 Bl FLT3 43 %i@ﬁk
Fl i@ HE SRR R S, FLT3 BHEAIRNIC
FLT3 % %@%)/&M@%;&iﬁww\
Hj?ﬁm@/ﬁfwmé > OIEME L
RN RIE T B OV THIIRFTT 5,
(@E%&UWENMMINQ&FUB%ﬁ
32D Hila A #r L FLT3 PRESIC L 2 Haas
il > & T3 5,

4. WFgERks
(1) IEH M OVZERFLT3 /5 1 & Miia N C XA
H7-DIC, TNEFNDOCKEIZIMYCE 721X

Fum&ﬁ%HMLt%ﬁN7&—%%%b\

IEHEFLT3, ZHEFLT3pFHEMEB L OER -
HFLT3%) ?ﬁ%ﬁﬂDﬁ@%ﬁibﬁoEL
MR AR 2 K e S 7R BFLT3 /Bl
KON, IEHFLT3 ) 1 & Al A fE e ko 28 B
FLT3%3 %@i%ﬁﬂuﬂ@%ﬁibto
Q) EHi=> B 2RI 0 5 O gy
@)ﬁ/b@mﬂﬁti WRL T 5 7

(2, RS ATUFLIE B Cos THME 2 15137 L 7=,
3) FIEMEOFLIF(E FCIX, ERB L OER
FLT3 BRI I %3~ A FLT3RHEHIC L D
HAGEINH Zh R IXIET S D Y, BB AFLR
W Cos7Hl _ETHHEEFRZ TIX, Z OFLEM
HllZzh R XL 0 BEZE I J‘f}:&)%ﬂékk%ﬂi
FLT3IZ %) L T@EIRM: D & W LESNE & Z D
WHINFRNZ ERHENE 20T, 2, 2
D FLAK A5 M o 4 5 B i) BHL 55 280 R 1L FLH Fn e
Wik vfirshsZ 2L L (M
) .

Cos7 FL-Cos7
L]

4]
wiiTD Ege

=1
o

Wt cyITD

Ticon? Fican?

o Viable cell ratia
apnioh

) B
Bz, g
ITDITD !_. e WieylTD 374

BN
=

ez |

o
_G_H._L_F_H_LS—

rrrrrr

B, AL+ BFLTI S R ORI

(4) FLAIC ié@iﬂ@ﬁﬁM£m%%%
X, EEFLT3 D T2 LCTEBY ., TOEIZ
EHFLT3S + & 28 BLFLT3 45 + @ hetero- dlmer
TR EN TV RWnWZ L ST L,
(5) # 737 DERD B Golgi~ D8 & BHE L
. Golgi?~ 6 ER’\O)%@J ZBEEE L 72\ \Brefeldin
A (BFALPRIZ XV | FLT3%7 1 OHMifn = i 5
ﬁi%7m—ﬁ4bf X —TCER L, IE
WFLT3RBUMIAL T, A2 im R Bl &0 2
\AR T L7228, ZBBRFLT3%y O BT )
Tholz (X2) .

X2 BFALE#ZOMEXREHRIRE

(6) BEAZLH# | IEH FLT3ZRE LA TlX, FLT3
TR O 45T Td HSTATI, STAT3, STATS



DOIEMACINEINZRD B2y, ZBRFLT33H
AW T 2B 50 T OTE LSRR
oo Te, —J7. AKTE L OERKDE
MAbi%, EFFLT3REMIZIZ IV T HBFALC
X B &= a7 (K3)

[Frsap+r| [FLFiTsa2p]|  [FLTanToap | [ FLT3imsssy-aD |

pFLT3 - ' - : -— - = |
o [mw—] (e ][] |

o [ =] =] [
A e B e
STAT3 ‘—-—-‘ "-_——‘ ‘--{ }v-f
PSTATS ’i‘ -— -- ——
STATS — - !- - _7

3. BFALIEMN R IX I STATO R EEIE IR

(7) BFAD IE# 35 L OVE BLFLT3 %8 BLAR A 12t
I 5 BETENHI R B A MTTEE I TR L 7=, 1E
HELT3Z BUMIIRIC I\ Tl FLIZ X B i sE
IHIZ A A BFAIZZEHICILE L, & EICHI
WaFHE LI, —F, ZREFLT3RBLHILIZE
WL, BFAIZ X DA I TR E Ch -
7= (M4) .

FLT3-32D FLT3ITD

120 120
= ——IL3() -

£ 10 T 100
EI i SEGEN t N
2w \!%1 —o— IL3(+) 3 80 =
< 5 ~a | ——cC

S w0 Control

; - - - IL3() FL() —o— BFA

& 3

£ w0
e IL3() BFA() E
FL(H)

Oh 8 24n  48h Oh  8h  24h  48h

xxxxxxxxxx

120 120

100 100

50 N g 80 =
—— Control
—o— BFA

Growth (% of control

40

20

Growth (% of control
-

0h  8h  24h 48k

dme  me

4. BFARLIE AN R (X9 1 FEHIFIZN R

®FLBEEFEREGHE CEET S
NPM1, IDH2E(R 253, FLT3HFANC &
2 VEBFAM I B~ T T B 2 T 5 720
2. IEH K OVZEENPMI, IDH2 & O 5B
fa & g8 L7,

(9) ZRIDHFEME TIX, citrateZ> 5 o KG~
DEBFERIEMENEHITE T LTS Z &N
MRS AL, ZAuc kv, MAEN2HGO NN
ELTWB EEBELZLNT,

(10) FLT3-ITD/Mt-NPM1/Mt/IDH2 % B i ©
%, FLT3BAEANC L 2 HE5HmHI2h S O »3

R BT,
(11) FLT3-ITD/Mt-NPM1/Mt/IDH2 %& 5 il iz (2
BT, FLT3RHEAIGINE . MAPKD i Y
VEREAPIHI SN TR YD . 20 Z AN uLE
FEPNHIZN R OWFFIZBE 5 L TWnWbd EE 2B
7=,
PLEDFERIZE Y, EH FLT3 pFicBn
Tl = OEAFESE SIS 5 D FL
Iz LCoHE Y VERBLICEETH D
k. BERFLT3 BTk, #HAREH
Efizz AR TTIicED Y Vg{fk LT
BY . STAT 01DV Uitz L CHllaH
FEIZEFEE L TWDHZ ERHLMNER ST, £
7o, BR FLT3 oy HidEE L CHIlRN TIEME
{b L. FL #2007 < | 1E% FLT3 43
FD U H > RIS m by 7 v
DIER OB EFTICEE L TBY . ZDiF
PAb > 7 RS E A O PR 2 KV [B]6E
INDHZENHLNE o7, BT, AKEE
IMRIZHEET D NPMIL 2y Floxf L, 28R
NPMI 75 I3ABE NI RTEZAR B E T T
D7, MRE N THESEAR 2 = 1 3 ITiEE
ft LT % FLT3-ITD 4y 1 &£ A % NPM1 451
DOWANEH EZR IDH 4 FIc kb7 = 1%
ARSI 2 > T MAPK O Y »fiRfk
B~ OB IRBE ST, 2D OGN,
FEGHIEEG 2 52 1 72 VA B FLT3 49 7 OAF(EN
FHR LB 2 DL, FEHEMAEDO LR BT,
i 7R & O PFRIC & 0 BREFITE M
FHMESELZENARETHDL EEZDLN
7=,

5. ERFEERE
(WFFeE . IFFE o 4a3E M ORISR 1
=Y

CdERERm 0] (B2 84F)

D Iriyama C, Tomita A, Hoshino H, Shirahata M,
Furukawa-Hibi Y, Yamada K, Kiyoi H, Naoe
T. Using peripheral blood circulating DNAs
to detect CpG global methylation status and
genetic  mutations in  patients  with
myelodysplastic syndrome. Biochem
Biophys Res Commun. 2012 in press. (##t
A)

@ Ohnishi K, Nakaseko C, Takeuchi J, Fujisawa
S, Nagai T, Yamazaki H, Tauchi T, Imai K,
Mori N, Yagasaki F, Maeda Y, Usui N,
Miyazaki Y, Miyamura K, Kiyoi H, Ohtake S,
Naoe T. Long-term outcome of imatinib
therapy, with assessment of its dosage and
blood levels, for chronic myelogenous
leukemia. Cancer Sci. 2012 in press. (#&at

)



@ Kajiguchi T, Katsumi A, Tanizaki R, Kiyoi H,
Naoe T. Y654 of B-catenin is essential for
FLT3/ITD-related tyrosine phosphorylation
and nuclear localization of B-catenin Eur J
Haematol. 2012 in press. (#aeA)

@ Hama A, Muramatsu H, Makishima H,
Sugimoto Y, Szpurka H, Jasek M, O'Keefe C,
Takahashi Y, Sakaguchi H, Doisaki S,
Shimada A, Watanabe N, Kato K, Kiyoi H,
Naoe T, Kojima S, Maciejewski JP.
Molecular lesions in childhood and adult
acute megakaryoblastic leukaemia. Br J
Haematol. 2012;156:316-325. (& #i47)

® Goto E, Tomita A, Hayakawa F, Atsumi A,
Kiyoi H, Naoe T. Missense mutations in
PML-RARA are critical for the lack of
responsiveness to arsenic trioxide treatment.
Blood 2011; 118: 1600-1609. (£ #HiH)

® Usui N, Takeshita A, Nakaseko C, Dobashi N,
Fujita H, Kiyoi H, Kobayashi Y, Sakura T,
Yahagi Y, Shigeno K, Ohwada C, Miyazaki Y,
Ohtake S, Miyawaki S, Naoe T, Ohnishi K;
Japan Adult Leukemia Study Group. Phase I
trial of gemtuzumab ozogamicin in intensive
combination chemotherapy for relapsed or
refractory adult acute myeloid leukemia
(AML): Japan Adult Leukemia Study Group
(JALSG)-AML206 study. Cancer Sci 2011;
102: 1358-1365.  (#&#iA)

(@ Sakai K, Ishikawa Y, Mori Y, Kobayashi M,
Iriyama C, Ozawa Y, Suzuki T, Minami Y,
Ishikawa K, Kaneda N, Naoe T, Kiyoi H. A
novel insertion mutation of K294RGG within
BCR-ABL kinase domain confers
imatinib-resistance: sequential analysis of the
clonal evolution in a patient with chronic
myeloid leukemia in blast crisis. Int J
Hematol 2011; 93: 237-242. (& HiA7)

Ishikawa Y, Kiyoi H, Naoe T. Prevalence and
clinical characteristics of N-terminally
truncated WT1 expression in acute myeloid
leukemia. Leuk Res 2011; 35: 685-688. (&

FEAT)

@ Miyawaki S, Ohtake S, Fujisawa S, Kiyoi H,
Shinagawa K, Usui N, Sakura T, Miyamura K,
Nakaseko C, Miyazaki Y, Fujieda A, Nagai T,
Yamane T, Taniwaki M, Takahashi M,
Yagasaki F, Kimura Y, Asou N, Sakamaki H,

Handa H, Honda S, Ohnishi K, Naoe T, Ohno
R. A randomized comparison of four courses
of standard-dose multiagent chemotherapy
versus three courses of high-dose cytarabine
alone in post-remission therapy for acute
myeloid leukemia in adults: the JALSG
AML201 study. Blood 2011; 117: 2366-2372.
(FEFiH)

Ohtake S, Miyawaki S, Fujita H, Kiyoi H,

Shinagawa K, Usui N, Okumura H,
Miyamura K, Nakaseko C, Miyazaki Y,
Fujieda A, Nagai T, Yamane T, Taniwaki M,
Takahashi M, Yagasaki F, Kimura Y, Asou N,
Sakamaki H, Handa H, Honda S, Ohnishi K,
Naoe T, Ohno R. Randomized study of
induction therapy comparing standard-dose
idarubicin with high-dose daunorubicin in
adult patients with previously untreated acute
myeloid leukemia: JALSG AML201 Study.
Blood 2011; 117: 2358-2365. (& #if)

@ Katsumi A, Kiyoi H, Abe A, Tanizaki R,

Iwasaki T, Kobayashi M, Matsushita T, Senga
T, Kohno T, Kojima T, Kaibuchi K,
Hamaguchi M, Naoe T. FLT3/ITD regulates
leukaemia cell adhesion through o4p1
integrin and Pyk2 signaling. Eur J Haematol
2011; 86: 191-198.  (#E&#iH)

@ Tsujimura A, Kiyoi H, Shiotsu Y, Ishikawa Y,

Mori Y, Ishida H, Toki T, Ito E, Naoe T.
Selective KIT inhibitor KI-328 and HSP90
inhibitor show different potency against the
type of KIT mutations recurrently identified
in acute myeloid leukemia. Int J Hematol
2010; 92: 624-633. (&HAH)

@ Ishikawa Y, Kiyoi H, Watanabe K, Miyamura

K, Nakano Y, Kitamura K, Kohno A, Sugiura
I, Yokozawa T, Hanamura A, Yamamoto K,
Iida H, Emi N, Suzuki R, Ohnishi K, Naoe T.
Trough plasma concentration of imatinib
reflects BCR-ABL kinase inhibitory activity
and clinical response in chronic-phase chronic
myeloid leukemia: a report from the BINGO
study. Cancer Sci 2010; 101: 2186-2192.
(EFiH)

Yamashita Y, Yuan J, Suetake I, Suzuki H,

Ishikawa Y, Choi YL, Ueno T, Soda M,
Hamada T, Haruta H, Takada S, Miyazaki Y,
Kiyoi H, Ito E, Naoe T, Tomonaga M, Toyota
M, Tajima S, Iwama A, Mano H. Array-based
genomic resequencing of human leukemia.



i

Oncogene 2010; 29: 3723-3731. (& #HA)

@ Yamamoto K, Utsunomiya A, Tobinai K,
Tsukasaki K, Uike N, Uozumi K, Yamaguchi
K, Yamada Y, Hanada S, Tamura K,
Nakamura S, Inagaki H, Ohshima K, Kiyoi H,
Ishida T, Matsushima K, Akinaga S, Ogura M,
Tomonaga M, Ueda R. Phase I study of
KW-0761, a defucosylated humanized
anti-CCR4 antibody, in relapsed patients with
adult T-cell leukemia-lymphoma and
peripheral T-cell lymphoma. J Clin Oncol
2010; 28: 1591-8.  (#Fe )

Tanizaki R, Nomura Y, Miyata Y, Minami Y,
Abe A, Hanamura A, Sawa M, Murata M,
Kiyoi H, Matsushita T, Naoe T. Irrespective
of CD34 expression, lineage-committed cell
fraction reconstitutes and re-establishes
transformed Philadelphia
chromosome-positive leukemia in NOD /
SCID / IL-2Rgammac mice. Cancer Sci
2010; 101: 631-638. (&FHA)

@ Sugimoto T, Tomita A, Hiraga J, Shimada K,
Kiyoi H, Kinoshita T, Naoe T. Escape
mechanisms from antibody therapy to
lymphoma cells: downregulation of CD20
mRNA by recruitment of the HDAC complex
and not by DNA methylation. Biochem
Biophys Res Commun 2009; 390: 48-53.

(FEFiH)

Shiotsu Y*, Kiyoi H*, Ishikawa Y, Tanizaki R,
Shimizu M, Umehara H, Ishii K, Mori Y,
Ozeki K, Minami Y, Abe A, Maeda H,
Akiyama T, Kanda Y, Sato Y, Akinaga S,
Naoe T. KW-2449, a novel multi-kinase
inhibitor, suppresses the growth of leukemia
cells with FLT3 mutations or T315I-mutated
BCR/ABL translocation. Blood 2009; 114:
1607-1617. *equal contribute.  (ZLHE4T)

Ishikawa Y, Kiyoi H, Tsujimura A, Miyawaki
S, Miyazaki Y, Kuriyama K, Tomonaga M,
Naoe T. Comprehensive analysis of
cooperative gene mutations between class I
and class II in de novo acute myeloid
leukemia. Eur J Haematol 2009; 83: 90-98.

(FEFiH)

Hiraga J, Tomita A, Sugimoto T, Shimada K,
Ito M, Nakamura S, Kiyoi H, Kinoshita T,
Naoe T. Down-regulation of CD20 expression
in B-cell lymphoma cells after treatment with
rituximab-containing combination

chemotherapies: its prevalence and clinical
significance. Blood 2009; 113: 4885-4893.
(FEFiH)

k) (G2 84

@ BEH = SMESEtEALEICRT B0
FIRRBICEE S < T ERE & B bR
FA9E] 0 AFRIR R FE RS (FBRRE)
2011.10.27 4 FREEESES (B

@ B 1= AMLIRRERFIEDOHERE & et
BIET YT A 730 A ARMKSFES
firkess (FBAFEER) 2011.10.16 4 =E

PRy (ZaR)

@ EH = AMEAMWE Oy FIER TR
F48E H AR R FES (HFEER)
2010.10.30 RHBEEESFEY RE)

@ Hitoshi Kiyoi. Prognostic classification and
the development of individual therapy based
on the genetic alterations in AML. #569[=] H
APEF DI 2010.9.22  KIREBRS S

CRBRR)

6. AR

() #FFefEs

W 1= (KITYOI HITOSHI)

Al BT« KEFPBEE SRR} - HEHR
&S 90314004

() WHFEsr AR L

(3) HHENTIEE 72 L






