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Neonates with Down syndrome (DS) are at a high risk of developing transient abnormal
myelopoiesis (TAM) and myeloid leukemia in DS (ML-DS). Most cases with both disorders
carry somatic GATA1 mutations. This mutation results in the exclusive expression of a
truncated protein lacking the N-terminal 83 amino acids (GATA1s). We tried to isolation of
novel class I mutation from these disorders, but unfortunately we could not execute the
object. Here, we report naturally occurring GATA1 mutants with internal deletions of 15 or
43 amino acids (GATA1 ID) observed in six patients with TAM, which were caused by
abnormal alternative splicing due to the mutations in exon 3. WBC counts of all patients
have the mutations were extremely high. These results indicated that the mutations have
class 1 like activity.

SEATIR R
(BHEHHAL - 1)
[ERESE GiEERESE & @t
2009 £ 1, 400, 000 420, 000 1, 820, 000
2010 £ 1,000, 000 300, 000 1, 300, 000
2011 B 1,100, 000 330, 000 1,430, 000
& 3, 500, 000 1, 050, 000 4,550, 000

WFIESTEY © R

FHFE D53 %L « ME - NESRERRES: - NERE

F—U—F: A, R XU E. @rEgEEEE. GATAL

1. WHFERIR Y I DT & RIZOWTHRZED TE 72, ¥ U VEIR

THETHA T, ¥ AEICEET 2 Hif

ROLVROERFEIETH D | IR T



1/800. Eilis DOREBIC T A ERFRITHK 1/40
EFTEAT S, BIfE, thame Bl End
IR e PR L M A lc B . A
UEFEE DWEER 72 fEfR M 13 < 72> T
D,
A AETIEL, MIFORIERNE L, Atk
M IR OSEEE 1L TE S O 10~20 %, EAZEkNE
HIJEIZR S & 400 (5L ETh s, 72, ¥
T AEFAEROK 10% 12 A B 5 — it
BE L HEAHAE  (TAM) TIE. 2 < 25 H AR E fif 4
LI, FDHHD 20~30%1% 3 ELLNIC A
FAZERME: A MK (ML-DS) &2 RIET 5, Z DFF
FARGBMN S F T U E R R (IR T
H 1975 0 25 Be B 6 e 0 %L VR [ i 995 78 0iE O 1
FaBEd 57Ol EHEREBATHL LS
ZHITWA,

2002 4F, Tk x 1L GATAL EIEF2, 1T & A
E4&TO TAM & ML-DS IZBWTER LT
BY . NERMEOWEGIEMAL KA A U NRIEL
72 GATA1(GATAls) # % B+ 2% Z & (Xu,
Toki, et al. Blood 2003) XY, ZOEREN
BIRFEMICBWTEIEEZEINDZ L&
#HE L7~ (Shimada, Toki, et al. Blood
2004),

VAR, Al s BErE A s O FE ISR,
ATERR A D o3k« VAR F] DB AR T DR
(7 Z AT BE 285 & HlRa 5 2 il 8
THBIGFORY (77 A1 BIaFERE] B
WEETZ LW A )1 TH D (Deguchi and
Gilliland, Leukemia 2002), 2 5 A II Z55
WTIBER % a2— RT3 8a A b, B
PARERE 72 P2 L 0 & A TERBIR AN FEA

S, TEORIFUIRTT 4 7RIZIY,

IEH 7R R B R - ORSRE S L E S v, Mg D4y
b« AN EEIND, 77 AT OERITF
oY=l S AmRECED S
RFALL . BERS 7T X0 O]
HRHEFEST D EEBEZ BTV D,

“TAM © 27 A 1T EBIIMTHAH N2
ZOERIIE. E<HLNITR STV,
ML-DS 5 X O TAM T, 2V g st [ i
FROBERD 7 7 A T BB TERDONL D08
RIS NIED TEY | Fx bRBELZED TX
7-(Sato, Toki, et al. Brit J Hematol 2008),
INFET, JAKS BIOJAR2 IZEEZ H D
Bl Gk z &) DG I TWDLR, £
DOFEFE I D TR S (10%LLF) . 2 < DIEFH]
TIXFEZHL I 2 TR,

2. WHEOHM

ARFFED HEE L, $LIE A IS OFAEICE b
HPHIEMER 7 5 2 1 BR&E T OHEE (5
12 TAM ORIEICEI DD 7 T A 1 BB TOH
B #HROIOBRICLTWD, Fexid, AR
A E BETE A AR & 4 FEEEORFR L QU
%o FDHH, 2BV TIL, 2008 AT
ENHLOoTHY, 1 R (KPAMD X %~ 73

HFERFEE L & Iy LT D TH D
(Toki, et al. Leukemia 2008 ), £7-. Zh
£ T%< » TAM B#E D GATA1 & &2~
TWAEFELHDH, —FH T, TAM [EA7H I
FIREETHDZ LD, V7 A1 EREAFX
TRWTHREMEDSN B B, FDHA . AWFFEINHEER
IR BRNWE I FREMLETH D, TAM IZ
VEIEER N D 72 W ER & FEF I WIERI D B
HTENHMBENTWD, ZDOZ EiX, o)
DAFH =AY | ZFEROBEFHNHIH S 4L
TWADAREMENR S 5, EREZ DT HZ &I
L0, ZOHRICHAA I =ALNESREY
THILEMTEDLOTEHRWMNEEZ T
Do

3. WrFED L

SR OMarkIicEKT AL ey b
ARTATT7Y—=EHL, BETEAT D,
AW TIZ, NSO HEDOHNLE . LV
D7 477 ) —fEfl e A D, 747
TV —ZH A N B A ARV B B
MIFAIERRIZE A Lte, A b A &2 H
DRz TRER T A 2 Lk, IWEE
BEMEA MR D 7 7 A 1 EERER T 2R - §
BT %,

FEEREL D\ TAM JER & 720y TAM JiE
BT 5 2 Lok, FEROBEhEICE D
LIRNF OB ET D,

4. WFFERRE

ML-DS i &fifiakk CMK @ ¢cDNA % Jti2.
LhaY g LR T4 7T ) —ZERL, Z
Nz IL-3 kA7~ v A ffilatk BaF3 ~& A
L. A7V —=27%47->7-, Ras BiEE
FOHBEIZEREY L7223, BEICB T AR
RO AL T, Bz 13 TAMAAE A Stem
cell factor IZ X > CHFOHEFENHIE IS Z
CEBHEMNZ LD T, SCF #EFEMH
KPAML1 29477 ) —DEANERRT-, =
DX, B FAKESTZT00, UL A
WK DEAGNENMEL, FRERDOHHO Y
7 A1 EEEB T O WBER ARSI
Ebahotz, 12720, ZOELGFEAZR
 EF B0l E G TSHE LT KPAM1 O
RIS L, BUEFENZ AW iE 2D
TW5,

— 5T, Fxix TAM (A5 5 GATAL
EROFFEIZL D, FERENPRKE BB
JTBHZ EEHEE LT, TAM B X ML-DS 2
HoHND GATAL ZH D% 1%, BRI =
RUNFETDIE 7 ) HLND, Fl
RENDHLEHR GATAL # 37 1%, N A
D 83 7 I /EE /R GATAls TH DA,
DNA Zfiffr L TR S o 2 RIS FZ K
Ths, Fexix, fi#HT L7z 66 51> TAM JEH]
O GATA1 ¥ % | #5535 RNA [ZHEH
LTI D ElC Lz, £, BIEREMG



DE—=AFF = nfkiba R b D03
DT 2 /I L L7= Loss of 1st Met 28
B Wiz, 22— K IZ Premature
termination codon (PTC)73C& % PTC %
B RIS, AT TA 2 TN EE S
N5 Sprlcing error MERTH B, KIT,

GATA1l O X =B FHEA~7 ¥ —2ER L,

BEICAONT-ER LR UERLZHER L,
ZDORBARY F—F b E A L
Western blotting {2 L ¥ GATAls ORI &%
AT,

ZORER, BROMEBEIZ X > THREND
GATAls BITEWRH D Z B30T,
Loss of 1st Met 255 & 7= | Splicing error
RIZEHTIT . GATAls D EWRENE SN D,
PTC ®—#2% GATALls 38T MGG (/K
ZEBHLMNI o T, SOICHEBREND &
2. PR ENT- GATAls DRBFEOE - KT
JEFIZ ML CTHD L, GATALs ORILEN
2 E TAM OIFERE D < BNV 720
EFEROBN DI VER N H D Z &Ry
ST, ARFBUERITiX, ML-DS ~DOBITH)N
ERIGRDO B, FTH PTC W AT A
=V DO TSR DIERNIE, ML-DS ~OBAT
DIERRBPNEND T —F |2l L TE o
72, (Kanezaki, 2010 Blood).

F 7=, TAMIEFI DK 5%I2, =2— RiEkIZ
AT L —LDORKEHTDH GATAL %58l
THIN—TNbDHZ EEWHALNT L (&
Fd), 22 CTHLNDER GATAL ¥ 37
X N RO EIEML ALV 2EHTHZ
L, e GATAL & [FE% O EEMEAL
EEETDH, ZDOITN—FTIL, &HIVZE
O [ IfLEREAY 100000/l Z#E 2 CTH Y | B
LS E DT, 26Ok RIT.
TAM 123\ TlE GATAls OISO s
IS LREZ A T 2 RKDHBLN TAM O
KRN B 5252 L 2R LTVD,

5. E7RFEERR

(WFZERERHE . BFSE o3 R QN HERF 505 12
=)

UdEREam 30 (Bt 2 14)

@ Takashi Yokoyama, Tsutomu Toki,
Yoshihiro Aoki, Rika Kanezaki,
Myoung-ja Park, Yohei Kanno,
Tomoko Takahara, Yukari Yamazaki,
Etsuro Ito, Yasuhide Hayashi,

Takuro Nakamura. Identification of
TRIB1 R107L gain-of-function
mutation in human acute
megakaryocytic leukemia. Blood
119(11): 2608-2611,2012. #Hid Y .

@ Rika Kanezaki, Tsutomu Toki,
Kiminori Terui, Gang Xu, RuNan
Wang, Akira Shimada, Asahito Hama,
Hirokazu Kanegane, Kiyoshi

Kawakami, Mikiya Endo, Daisuke
Hasegawa, Kazuhiro Kogawa, Souichi
Adachi, Yasuhiko Ikeda, Shotaro
Iwamoto, Takashi Taga, Yoshiyuki
Kosaka, Seiji Kojima, Yasuhide
Hayashi, Etsuro Ito. Down syndrome
and GATA1 mutations in transient
abnormal myeloproliferative disorder:
mutation classes correlate with
progression to myeloid leukemia.
Blood 116(22):4631-4638,2010. #:it
.

(Fa%ER) Grsih)

@O Tsutomu Toki, Eri Kobayashi, Rika
Kanezaki, RuNan Wang, Kiminori
Terui , Hirokazu Kanegane, Miho
Maeda, Mikiya Endo, Tatsuki
Mizuochi, Souichi Adachi, Yasuhide
Hayashi, Ritsuko Shimizu, Masayuki
Yamamoto, Etsuro Ito. GATA1l
mutants lacking Rb-binding motif
observed in transient abnormal
myelopoiesis in Down syndrome. %
53 [EKE MK 2>, 2011 4F 12 H 10 H
-13 H. San Diego Convention Center,
California.

® Tsutomu Toki, Eri Kobayashi, Rika
Kanezaki, Runan Wang, Kiminori
Terui, Hirokazu Kanegane, Miho
Maeda, Takayoshi Koike, Mikiya Endo,
Souichi Adachi, Yasuhide
Hayashi, Ritsuko Shimizu, Masayuki
Yamamoto, Etsuro Ito. Novel GATA1
mutants with internal deletions in
transient abnormal myelopoiesis in
Down Syndrome. % 73 [a] B A Mg
SFfiTES. 2011 4F 10 A 14 H-16 H.
2 B ER SR

@ L B AR Y T A ITAM 245
M7z GATAL BAR T 59 O RO OFGE ) .
# 114 B AANER R ES.
20114 8 H 12 H-14 H. 75 K7V
> AT VT .

@ Tsutomu Toki, Rika Kanezaki, Ru
Nan Wang , Kiminori Terui, Yasuhide
Hayashi, Masayoshi Miura, Miho
Maeda, Eturo Ito. Internal deletions
of  transcription factor GATA1l
observed in transient abnormal
myelopoiesis. # 72 [0 H KM iKFS5
firtE2>. 2010 -9 H 24 A-26 H. /X
7 4 Ak

® LI S AR T A XD SRR
CMEESE ) . 5 71 [ B AR MRS
fhifE2s. 2009 47 10 A 25 A. ENLEHE

PR,




(X&) o)

(PEZE R EEAE)
oYL (Rt 0 1)

PAY N

S LR
MR
T
Ha
HFEEHAH -
ENS DRI

offRIRTL (Rt 0 f1)

LAY

S LR
HEFIZ -
T -
FSNE
BAFHH
EWNS D5

(Z Dfth)
R B s

6. WFIEE

(D7 FRE

+i& /3 (TOKI TSUTOMU)
SLATRT: « KEFEBLE AR - SRR
Mot &FE S : 50295731

(W7 5y
« )

MEETs

()EHERT7EH
C )

e & s




