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Whole genome and epigenome analysis of Juvenile myelomonocytic
leukemia and pediatric myelodysplastic syndrome
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WFFER R OMEEE (Fn30) : SNP 7V Af#NTC CBL & fn+ D exonT-9 (ZOW T, /NEEHIME 149
& MDS 65 Bl CHRETL . Z 81T JMML 40 il 3 Bilic b3 UPD 23%0, AML 81 52k
EAZIEERME MR 1BICOHLLIL, NE ALL 28 Bl CIIE R T LN eh T, ASXLI. IDHI,
IDHZ2. DNMT3A 5T DOWTHEIL . ASXLI Z250% JMML 40 s 1612530 IDHI, IDH2,
DNMT3ABAG T DL BITH LN~ T, SETBPI Bn T2 %13 IMML 40 ]9 3 Bl Hbi, 24
DOJEGNE PTPN1I R RAS AR T DOERL LIV, SETBPI #in11% JMML OHERICEE G458
DIRBENTz, GATA2 BinT-DERIIALINR T,

WFZERC R OMEEE  (33C) : SNP arry analysis of exon 7-9 of CBL gene revealed the mutation in 3 of 40
JMML, one of 81 AML, but not in 28 cases with ALL. ASXL/ mutation was found in one of 40 JMML.
No IDH1, 2, DMMT3A genes were found in these cases. SE7BPI mutation was found in 3 of 40 JMML,
but not in AML or ALL. No mutations of GATAZ gene were found in these cases. SE7TBPI was
suggested to be associated with the development of JMML.
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1. WFZEBR IR 4 WD 5
ZNFETEMIESE O A FEOME T,
1E LR OV DS IE e 72 it b % R L2 - B K

DT R TO— B ORI IS B R &1
DNA L THT 0 400ng THY ., fdTHOED
MREPOIE R BREREMN TN TE

/R FKTHo7-, CNAG/AsCNAR gty — v
1, IEF ISR A LT ME CTH IE M2 T 2
1THTENTE, Fox I3 A D myelodysplastic
syndrome (MDS)/myeloproliferative neoplasm
(MPN)C 11q uniparental disomy (UPD) 735 CBL
BT Z[RE L7 (Nature 459:712-716, 2009) ,

%, AIMIFIZ L X T juvenile myelomonocytic
leukemia (JMML)=<2/)N Y& MDS X IE & filfa 2 £ -
TWBLOL %L, EFHROEAEIT SN2
WAL, I H S IR Tl o IR
MEEERZELZ WV REBETHE, IMML &/
W MDS ZRIRELTZT ) BRI DV AT I



WD LT RERFI S NS, T2 JMML &
/N MDS Zxt R E LTI ATF AT I
ENA TEERESNTORN 2D | ARFFED
AT =i ge 7 as 7 4 7 DAV 5T
LHZEMTRIND,

JMML &/h R
JEGIER DN E THOARRFEO IS L H B0
WgeixohEThien, LinL, & H AR HE
THFEZTTHZEIZEYD JIMML /i MDS D&
R FRRFER LN EZ20 | IMML &/ R
MDS DFIFEFEREDWIIEIL, DBAALD AT =K 1
ENRIMEHT DO RIRHT | FAFESE
(b2 EDAEMBB 2RO OO ITH D
THEEREEZRI-T e /IS,

2. DB

IMML 13 25E L N O RIZADNDHT LD
%< /N MDS D#930%., /N A LK DFI1 %
2585, JMML 1% Noonan JEAGERECHERARAE
JESEZ2 8 D RIR B LD BN ZIHRESH
TUD, IMML 12U THEA Zh7e 5L A i SR
72 OE MBI 200 H 35
FEREFRITF0NIZEEF-oTND, T
NFI A+ DEFEITINZ, PTPNII <° KRAS,
NRASTBAR 728 O B DY IMML 23U TR
FETRR S AU, IMML O RKNC RAS R B8 OTE M
(EREECTHIIENRBRIN TS, LML,
20~30% DIERF TIZZ DD &5 T 1T R A IE
Bonen, Fx o7 ) —F 1L FRAD MDS O
SNP 7L AfRMT T 450> UPD R0/R I fE k% 7
WL, ZoH T CBL MEHEETHY ., i)
AR - E RIS T OMEL AT 52L%
ZR L7 (Nature 459 : 712-716, 2009) .

/N MDS 13 AT THE E ML,
Fanconi & IfiL <0t KM H B~ 2 SEERE D B 5-
HLEZOND, ZIVET NRAS, KRAS OZEEN
WESIVTCNDD, FIERFIZBEE 5 55 o
WEITEL 20, Fox X SNP TLAZRFNTH
J LD EFERFRNT 21T 70N, PTPNLL, RAS,
NF1, CBL 728 OB OB+ B LIS OFT L
WIER T 2 B2 L, JMML &/ MDS
FEIE ., HEE D) T HEZ IO T D,

3. WFgED Ik

IJMML50 fij&/NE MDS 40 A%t 4z T
Affymetrix GeneChip 100K/500K array. f##r~"
075 N CThh%h CNAG 7175 0% Vs, ik
H E?Hﬂu“jbfdf/.& DNA %36 Y] 72 | FR % 55 CTH
kL. Lﬁiﬁﬁ CHEOTE T HE =TT 14
PCR LV HEIE 4%, PCR FEW DK% 1T
DNasel ZLERIZ D52 i {EL . biotin 7L
Z1L7-% . GenChip 500K 7L A L THAAT V& A
Y —a0%179, CNAG/AsCNAR 7 /LY A
%ﬂ%b\f?—&%éz\aﬁﬁb%lﬂffﬁé’mc/f/A:t —
O %1T9, IMML &/ MDS IB1T547

L3O DI BRER I, LOH UPD,

gain B X N amplification O HIATEBNICTFES

MDS 137D THDHI LD,

D8 A7 B nF@EOIZDX, real-time PCR % H
WCHRBURIT 21T, FE RGN B L Oan
=T A7 LI, EELEDEEME DX
DIRRARGEEATV . BB R T D RIEE R~ D,
AT L THEFERI AT AL IRAT OFE R LU
T EMIE MBS AL CORIBEOE RO
PEARIEAT 24T D ZAVD D B L 14 O FH BE
LTS,

4. HF7ERkF

Rk 22 4EJEIL. SNP T LA CHIHI L
CBL &fn+F DT 51T o712 TNETEREOW
HDHD CBL BT exonT-9 (linker/RING
finger domain)iZ-2\V T, PCR yE& E 215 JL i E
EBICTEROFEEZBREFL, NE A 149
& MDS 65 BIZ I D CBL 85T LigHRBE D
BREMEILT-, MDS @95 JMML 40 Bk
FFCIE. CBLBAR 2 FIX 3HI(7.5%) 1ZHDHAL,
WG 11q-aUPD A BbiL, PTPNII X2 RAS
B TOERIIALN T, CBL &5 11X
IMML OENELEFD 1 D ThHiHrEE b
(Leukemia 24 : 1090, 2010), ZiLHD 3 D4
2 B3 2 p H 1B 3 5 AT, 1 FIDEAE
DOFEITER T 32 » H TIHILELIZAFED 2 Fillt 12
HHE 68 » A AL THY, CBL £ 541X
FHREBIFTHHIENRBSIL, BCkOHAEL
— 77, WK Tld CBL &5 F DMK a2 5
DR S TVAA, IEF M ABC& A
ST=DT, AT FTCERhoT, ADE
P BEPE B R (AML) 81 BlomECik, &tk
E R Bk M 1 M5 (AMKL) 1481 (1.2%) (20D 228
BRLoNT-, FMER L CMML 1 I cE R
DL, /NRALL 28I TIIZEEIT 45
N7ehotz, CBL Bin A Ri% IMML CHE
< AMKL THALIH 23, fthod AML, MDS
L ALL TIXENTHAZENRIBE ST,

PTAE . AD AML & MDS C© ASXL1, IDHI.
IDH2, DNMT3A BT EDOEBRNHZLIL, T
BT DI ENME SN, Rk 23 X
polycomb BB E R T ASXL 1 & n+& DNA A
FIAIZBES-9% IDHI, IDH2, DNMT3A i&is
FAZOUT JMML 40 & MDS 65 i, AML 20
B CEBEOE DN 21T -T2, IMML 40 4
DORRFICIL, ASXLI BAs 28T 1 51(2.5%)
2D, ZOERFIX PTPNII R RAS & LT D
BERIZALNT, ASXL] &% JMML DJE
REBIGEFD 1O THHIENRBEINT-, ASXLI
B TART MDS TIEALNI2D T2, Tz
JMML & MDS (2835 IDHI, IDH2, DNMTS3A
BIE DR R 1«7%%2%&73*0710 ASXLI Efs
FAEFIIRA D AML & MDS TIEA) 20%12 28 5
NERLINHD, /L MDS TiEENLTHY ., JMML
TILHIZTRDOON., ZNETORE LA DED
L JMML O—EORIELERICEET008
Hbhi, /MNE AML Tl ASXLI. IDHI.
DNMT3A 8A6 T DERIIHRONIRD -T2, 1
BT IDH2 D R140Q ZEEN BBV, ZOFERIL
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